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a         history         of         computers 


A  Westinghouse  reactor  in  this  biggest  atomic  power  plant  in  continental  Europe 


now  helps  light  Milan  and  power  Italy's  industrial  boom 


Westinghouse  has  supplied  the  world's 
biggest  atomic  reactor  of  its   kind  to 

Societa  Elettronucleare  Italiana  (SELNI), 

Located  at  Trino,  near  Milan,  this  plant 
makes  Italy  the  third  largest  nuclear  pro- 
ducer of  electricity  in  the  world  and  the 


biggest  in  continental  Europe. 

The  whole  countryside  around  Milan  is 
in  the  midst  of  an  industrial  boom.  The 
grain-rich  Po  river  valley  Is  now  pour- 
ing out  autos,  machine  tools,  steel  and 
pharmaceuticals.  This  enormous  growth 


is  a  strain  on  the  power  resources  of  the 
country,  because  Italy  has  an  almost  total 
lack  of  domestic  fuel.  Atomic  power  .  .  . 
which  uses  nuclear  fuel  .  .  .  promises  an 
economic  solution  for  Italy  and  other 
power-short  areas  of  the  world. 


You  can  be  sure  if  it's  Westinghouse 


For  information  on  a  career  at  Weslmgtiou'e.  an  equal  opportunity  employer, 
write  L.  H.  Noggle.  Westingtiouse  Education. :  Departnnent,  Pittsburgti.  Pa.  15221 . 
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THE  ORIGIN   OF  THE  SPECIES   ILLIAC 

Mickey  Mindock  takes  a  look  at  current  computer  re- 
search at  Illinois  in  the  light  of  the  develofruient  of 
conipiiters  from  man's  first  digital  calculator,  his  hands. 

"BUT  WITHOUT  VAINGLORY" 

Stuart  Uvipleby  considers  the  importance  of  professional 
public  relations  to  engineering  students  and  suggests  that 
in  the  past  professional  policies  have  left  sovtething  to 
be  desired. 

TOMORROW'S   HEADLINES  TODAY 

]Vith  the  aid  of  a  great  new  breakthrough  in  news  re- 
porting the  Technograph  staff  brings  its  readers  a  preview 
of  things  to  come  in  the  College  of  Engineeri77g. 


EDITORIAL 

If  it  surprises  you  that  students  think,  what  they  think 
will  surprise  you  mure. 

BOOK  REVIEWS 

Science  and  the  Social  Order  reviewed  by  Don  Bissell 
and  Single  Sideband  Principles  and  Circuits  reviewed  by 
Hank  Magmiski. 

ENGINEERING  CAMPUS 

Program  to  Highlight  UI  Electronics  Research— NSF 
Grants  Benefit  Undergraduate  Engineers— Morr  States 
Policies  of  Engineering  Council 

LETTERS  TO  THE  EDITOR 

A  Suggestion  for  EE's—Thc  Origin  of  Letters— The  Bone- 
yard  Fishing  Contest 


COVER 

Phis  month's  cover  on  computers  was  de- 
signed by  Bill  Haggerup,  sophomore  in 
architecture.  The  article  ''The  Origin  of 
the  Species  Uliac'"  begins  on  page  8. 


If  you  still  think  glass  is  just  glass, 


ask  Rover. 


Ask  about  the  Rover-B.R.M.  A  radical  car  with  a  rear- 
mounted  gas  turbine  engine.  One  of  the  51  cars  that  started  at 
Le  Mans  this  year.  One  of  only  1 4  with  the  stamina  to  finish. 

Ask  Rover  about  the  engine's  unique  heat  exchanger  that 
doubled  miles  per  gallon  of  fuel.  They  II  tell  you  it  was  made  of 
a  Corning-developed  glass-ceramic  trademarked  Cercor*. 

Noel  Penny,  the  engine's  designer,  states:  "The  low  coeffi- 
cient of  expansion,  low  thermal  conductivity,  high  specific  heat 
and  economic  feasibility  of  Cercor  glass-ceramic  made  it  the 
logical  choice  for  the  Rover,  with  a  much  better  prospect  for 
future  gas  turbine  engines  than  any  metal  counterpart." 

Today  glass  can  do  jobs  that  metals  can't— and  more.  Much 
more.  It  can  withstand  the  awesome  pressures  at  the  ocean's 


floor,  maintain  constant  electrical  properties  at  missile  speeds, 
save  weight  without  sacrificing  strength,  bring  the  stars  close 
to  an  astronomer's  eye,  bend,  not  bend,  break,  not  break.  It's 
the  most  versatile  basic  material  in  the  world  today. 

For  solutions  to  their  materials  problems,  industry  and  gov- 
ernment are  coming  to  Corning.  Because  Coming  is  the  glass- 
master.  It's  a  broad,  international  company,  with  one  of  the 
most  daring,  expert  and  imaginative  research  and  engineering 
staffs  in  the  world.  Plus,  a  marketing  principle  that  commits 
them  to  developing  products  only  in  areas  where  a  need  exists 
and  no  product  does. 

If  you  know  a  company  with  a  technological  problem,  or  a 
bright  engineer  looking  for  a  future,  mention  Coming. 

CORNING 

CORNING  GLASS  WORKS 

CORNING.       NEW       YORK 
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Who  makes 
the  bucket  seat 
for  the  world's 
youngest 
drivers? 

The  same  Union  Carbide  that 
makes  electronic  components 
for  computers. 


Here's  an  entirely  new  kind  of 
baby  car  seat. 

It's  designed  to  keep  children 
safe  and  just  as  comfortable  as 
grown  ups.  There's  soft  vinyl 
foam  padding  all  around.  And 
special  legs  make  it  a  real  con- 
vertible seat  for  use  inside  the 
home  as  well  as  outside. 

We're  making  many  new  things 
at  Union  Carbide.  For  the  elec- 
tronics industry,  our  plants  are 
now  producing  components  for 
computers  and  electronic  equip- 
ment used  in  satellites  and  other 
space  equipment.  We've  just  built 
a  new  plant  to  make  transistors 


and  we're  expanding  another  fa- 
cility for  producing  capacitors,  in- 
cluding a  new  type  that's  one-fifth 
the  usual  size.  It  uses  a  unique 
new  Union  Carbide  plastic  film  just 
five  millionths  of  an  inch  thick. 

To  keep  bringing  you  these  and 
many  other  new  and  improved 
products,  we'll  be  spending  half  a 
billion  dollars  on  new  plant  con- 
struction during  the  next  two 
years. 


October  1965         TECHNOGRAPH 


MMJaL^^ 


JSgSB^S 


lijiBJI 


represent  the  opinion  of 
a  majority  of  the  Technograph  staff. 

If  it  surprises  you  that  students  think, 
>vhat  they  think  v\^ill  surprise  you  more 


For  the  past  two  years  the  Technograph  stafi  has 
followed  a  policy  which  recognizes  the  right  and  the 
responsibility  of  engineering  students  to  participate 
in  improving  the  policies  of  the  College  and  the  pro- 
fession. Though  the  past  two  years  may  have  been 
difficult  at  times,  they  certainly  were  not  dull.  We 
hope  that  conversations  resulting  from  articles  appear- 
ing in  the  magazine  helped  to  give  students  a  better 
understanding  of  the  purpose  of  the  College  of 
Engineering. 

During  these  somewhat  troubled  times  the  faculty, 
with  a  few  exceptions,  responded  to  the  occasional 
crises  with  patience  and  tolerance.  The  students,  or 
at  least  a  few  of  them,  soundly  disproved  any  theories 
of  student  lethargy.  Dean  Everitt  assumed  his  char- 
acteristic posture  of  desiring  improvements  wherever 
and  whenever  they  could  be  instituted. 

The  Technograph  staff  will  continue  its  previous 
editorial  policy  with  the  conviction  that  improvement 
is  always  possible  but  never  probable  in  a  restrictive 
community.  We  seek  nothing  more  than  maximum 
freedom  for  the  individual  student  consistent  with 
high  academic  standards. 

A  fact  too  often  overlooked  or  misimderstood  by 
the  faculty  is  that  students  may  becoine  disenchanted 
with  engineering  education  either  because  it  is  too 
challenging  or  because  it  is  insufficiently  challenging. 
The  rebels  in  American  higher  education  today  are 
those  students  who  believe  they  have  been  promised 
something  which  they  have  not  gotten.  Their  indig- 
nation results  from  being  able  to  see  their  goal,  but 
having  access  to  it  prevented  by  those  who  are  not 
even  aware  of  it. 

The  goal  they  seek  is  a  College  of  Engineering 
where  progress  toward  graduation  is  indicated  by 
something  other  than  check  marks  on  a  flow  chart 
and  where  getting  an  education  means  more  than 
collecting  credits  like  Raleigh  coupons.  Such  students 
realize  that  theie  is  a  certain  ludicrousness  to  fretting 
over  the  ineffectiveness  of  the  advisory  system  while 
reveling  in  the  efficiency  of  a  common  program  for 
freshmen. 

Regardless  of  the  sincerity  of  the  faculty's  inten- 
tions, the  student  point  of  view  is  indispensable.   Any 
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policy  such  as  rigidness  in  ciuricula,  which  unneces- 
sarily restricts  individual  academic  pursuits  and  tends 
to  alienate  the  student  from  the  formal  operation  of 
the  College,  does  not  serve  either  the  student's  or  the 
institution's  best  interests.  Grading  jiolicies  which 
appear  to  the  student  to  measure  assimilation  of  data 
will  fail  to  provide  an  objective  indication  of  accept- 
able academic  work. 

Any  student  who  wants  to  share  in  making  the 
ilecisions  which  affect  his  life  will  soon  recognize  that 
a  college  which  sees  itself  as  fulfilling  the  man]5ower 
needs  of  government  and  industry  has  lost  sight  of 
the  ])rimary  purpose  of  education.  He  will  know 
instinctively  that  a  search  for  knowledge  needs  no 
vocational  justification,  and  he  will  demand  that  his 
college  be  more  than  a  jumbled  merger  between  a 
research  mill  and  a  factory  designed  to  produce  ME's, 
CE's,  and  EE's  in  models  labeled  BS,  MS,  and  PhD. 

The  tragic  student  is  the  one  who  recognizes  the 
College's  shortcomings  but  either  overestimates  its  in- 
difference or  underestimates  its  ability  to  res]Dond. 
Almost  one  year  ago,  a  sophomore  with  a  high  aca- 
demic record  remarked  to  a  Technograph  staff  mem- 
ber just  before  leaving  the  University,  "The  College, 
or  the  University,  will  never  solve  its  problems  imtil 
it  recognizes  that  they  exist."  The  past  two  years 
have  shown  that  the  College  is  responsive,  if  perhaps 
slow  acting— but  it  is  beginning  to  realize  that  prob- 
lems exist. 


"The  trouble  with  students  nowadays  is  that  they've  lost  faith  in  the 
faculty.  If  they  just  wouldn't  ask  so  many  questions  and  accept  whot 
we  tell  them.  .  .  .  Who  are  they  to  ask  questions  onyway?" 


Another  of  your  future's  many  facets  at  Monsanto 

With  a  company  growing  as  fast  as  Monsanto  (annual  sales  quadrupled  to  a  hefty 
$1.2  billion  in  little  more  than  a  decade),  design  of  new  plants,  equipment  and 
systems  has  never  been  so  important.  Engineers  are  needed  to  apply  their  skills 
and  knowledge  ...  in  known  and  unknown  areas  ...  to  help  us  manufacture  the 
new  and  improved  products  that  move  Monsanto  ahead— 500  new  products  in  the 
last  10  years. 

We  can  show  you  what  this  means  in  terms  of  increased  professional  opportunity 
.  .  .  how  Monsanto's  continuing  expansion  affords  more  and  interesting  growing 
room  for  you. 

See  your  Placement  Director  to  arrange  for  an  interview  when  we  visit  your  campus 
soon.  Or  write  today  for  our  brochure,  "Your  Future  and  Monsanto,"  to  Manager, 
Professional  Recruiting,  Dept.  961,  Monsanto,  St.  Louis,  Missouri    63166. 

An  Equal  Opportunity  Employer 
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Does  this  look 
like  an  answer 
to  global  problems  of  ignorance, 
disease  and  physical  deprivation? 


Not  yet.  But  we're  getting  closer. 

Behind  tills  movement  is  a  simple  statistic  with  startling  im- 
plications for  all  of  us  —  If  you  count  all  the  scientists  and 
engineers  since  the  beginning  of  recorded  history,  ninety 
percent  are  alive  today! 

We  are  now  in  the  midst  of  the  result  — an  incredible  explo- 
sion of  information  from  every  corner  of  the  globe.  And 
somewhere  within  this  explosion  will  be  the  ultimate  answers 
to  mankind's  oldest,  and  newest  problems. 

The  challenges  are  many.  First,  to  understand  the  nature 
of  this  giant  intellectual  force.  Then,  to  find  the  best  way  to 


collect  it,  classify  it,  store  it... and  distribute  it  appropriately 
and  instantly  to  the  people  who  need  it. 

In  this  light,  you  might  consider  today's  Xerox  products  early 
and  primitive  steps  along  a  difficult  but  fascinating  path. 
You'd  be  right.  Vet,  has  anyone  taken  these  steps  before  us? 

Your  degree  in  Engineering,  Science,  Business  Administration 
or  Liberal  Arts  can  qualify  you  for  some  intriguing  openings 
at  Xerox,  in  fundamental  and  applied  research,  engineering, 
manufacturing,  marketing/sales,  finance  and  administration. 
See  your  Placement  Director  or  write  directly  to  Mr.  Stephen  G. 
Crawford,  Xerox  Corporation,  P.O.  Box  1540,  Rochester,  New 
York  14603.  An  Equal  Opportunity  Employer. 


The  Xerox  914  Copier  revolu- 
tionized the  office  copying  in- 
dustry when  it  was  introduced 
in  1959...  and  really  started  us 
on  our  way. 


Less  than  3  years  later,  the  813 
further  extended  low-cost,  qual- 
ity office  copying.  One-seventh 
the  volume  of  the  914,  it  does 
just  about  everything  the  914 
does  except  copy  solid,  3-dirrjen- 
sional  objects. 


Another  revolution  An  electro- 
mechanrcal-chemtcal  optical  de- 
vice called  the  2400  because  it 
produces  2,400  copies  per  hour 
directly  from  an  original  docu- 
ment.  No  stencil  or  "master" 
of  any  kind.  You  press  a  button. 


XEROX 


TOP  PHOTO:  LDX  (Long  Dis- 
tance Xerography)  scans,  trans- 
mits and  reproduces  images 
over  distances  limited  only  by 
the  transmission  medium. 
Something  like  it  may  print  the 
morning  paper  at  your  break- 
fast table  some  day,  or  help  you 
manage  a  global  business. 
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America's  newest  hardware 
rolls  on  Timken  bearings 


MOVEABLE  WINGS.  The  Air 
Force-Navy  F-111  supersonic 
tactical  fighter,  being  developed 
byGeneral  Dynamics/FortWorth, 
borrows  another  principle  from 
the  birds.  Wings  fold  back  for  high 
speeds,  extend  perpendicular 
to  the  fuselage  for  slow  speeds, 
maximum  lift.  The  nose  wheel 
and  main  landing  wheels  hit  the 
runway  on  Timken^  bearings. 


THE  SHERIDAN.  This  new  XM-551 
developmental  U.S.  Army  assault  ve- 
hicle can  fire  conventional  rounds  or 
a  Shillelagh  through  its  152  mm  com- 
bination launcher.  Timken  tapered 
roller  bearings  keep  the  vehicle's 
track  wheels  gung-ho. 


TAPERED  DESIGN.  In  1899, 
Henry  Timken  patented  the 
tapered  roller  bearing. 
Though  improved  many 
times,  its  basic  design  is  little 
changed.  Reason :  it's  the  one 
bearing  design  that  can  take 
crushing  radial  and  thrust 
loads  in  any  combination.  In 
giant  military  machines  that 
tumble  over  rough  terrain, 
this  fact  is  all  important. 


THE  MARINES  ARE  COMING!  This  new  LVW  landing 
carrier  clips  along  at  35  mph  on  land  or  sea.  It  has 
four  retractable  wheels  and  a  1,500-horsepower  gas 
turbine  engine.  It  weighs  14  tons,  rolls  trouble-free  on 
34  Timken  tapered  roller  bearings. 

The  Timken  Roller  Bearing  Company,  Canton,  Ohio. 
Also  makers  of  Fine  Alloy  Steel  and  Rock  Bits. 


QUALITY  TURNS  ON 

TIMKEN 

TAPERED  ROLLER 

BEARINGS 


Learn  More  About  the  Timken  Company,  an  Equal  Opportunity  Employer.  Send  for  Career  Booklet. 
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The  Origin  of  the  Species  llliac 


by  Mickey  Mindock 

"Beetle  op  dittle  oop  teetle  op"  are  familiar  sounds 
heard  on  the  north  end  of  the  UI  engineering  campus 
during  its  annual  Engineering  Open  House.  The 
music  is  part  of  the  synthesized  symphonies  directed 
by  the  professors  and  student  assistants  of  the  De- 
partment of  Computer  Science  and  played  by  llliac 

II.  This  unique  solid  state  computer  was  designed 
and  built  on  this  campus  and  is  one  of  the  largest 
and  fastest  in  the  world.  It  is  used  for  research  on 
design  of  computers  and  computer  components. 

llliac  III,  a  companion  to  llliac  II,  will  be  a  proces- 
sor of  visual  information  when  completed  and  will  be 
one  of  the  first  computers  of  its  type. 

One  often  wonders  how  man  ever  conceived  of 
building  these  multi-million  dollar  machines  with 
their  complexly  wired  circuits,  blinking  lights,  type- 
writer keyboards,  and  panels  equipped  with  numer- 
ous dials  and  switches.  The  history  of  the  computer 
can  be  traced  back  to  the  beginning  of  civilization 
when  man  first  used  his  fingers  as  an  aid  in  counting. 
The  fingers  on  one's  hands  of  course  provide  an  in- 
stant ten-unit  digital  system. 

The   First  Step   and   the   Birth   of  an    Idea 

The  first  important  step  in  the  development  of  the 
modern  computer  was  the  invention  of  the  abacus 
around  600  b.c.  This  simple  device  is  probably  the 
most  efficient  one  ever  invented  for  doing  computa- 
tional work.  (For  humanists  who  like  to  wear  "Stamp 
Out  IBM"  buttons,  complete  directions  on  the  use 
of  the  abacus  can  be  found  in  the  "Napier  Ter- 
centenary Celebration  Handbook,"  the  Royal  Society 
of  Edinburgh,  1914.  Good  luck,  but  I  still  prefer 
IBM.) 

Although  the  abacus  was  invented  in  600  B.C.,  it 
wasn't  until  the  seventeenth  century  that  the  ideas 
of  a  digital  computer  were  first  conceived  by  man. 
In  1600  John  Napier,  a  Scottish  mathematician,  in- 
vented logarithms.  Using  these  logarithms  Robert 
Bissaker  made  the  first  slide  ride. 

With  the  discovery  of  logarithms  and  the  slide  rule 
man  began  to  desire  more  sophisticated  means  of 
computation.   Blaise   Pascal,   using  gears   and   levers, 

Mickey  Mindock  is  a  sophomore  in  Engineering  Physics  from  Kankakee, 

III.  He  is  o  member  of  Phi  Ela  Sigma  and  is  presently  serving  on  this 
year's  Engineering  Open  House  Central  Committee. 
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Inhabiting  the  north  end  of  the  Engineer- 
ing campus  is  a  family  of  experimental 
computers.  This  article  traces  the  devel- 
opment of  these  computers  from  their 
ancestors,  who  appeared  around  600  B.C., 
to  the  present. 

built  what  was  probably  the  first  desk  computer.  This 
was  followed  by  the  "stepped  reckoner"  built  by  Gott- 
fried VVilhelm  Leibnitz  between  1671  and  1694.  Leib- 
nitz's machine  incorporated  a  special  device  that 
carried  units  over  from  one  column  to  another. 

The    Problems    of   Adolescence 

With  the  idea  of  computers  spreading,  J.  H.  MuUer 
in  1786  foresaw  the  development  of  an  automatic 
computer.  However  he  faced  many  technical  problems 
which  were  not  to  be  solved  until  the  nineteenth  and 
twentieth  centuries.  Charles  Babbage  in  the  early 
1800's  was  also  faced  with  technical  difficulties;  how- 
ever, he  did  build  a  "difference  engine"  which  was 
capable  of  producing  extended  tables  of  values  of 
certain    fimctions   with    little   computation.    Babbage 


Cliff  Carter,  a  research  engineer,  shows  author  Mickey  Mindock  the 
difference  in  size  between  the  older  circuit  boards  and  the  new  ones 
now  being  used. 

used  punched  cards  as  a  means  of  storing  information 
in  his  machine.  These  cards,  further  improved  by  an 
American,  Herman  Hollerith,  are  used  today  in 
many   types  of  com]5uters  and   as  bookkeeping  aids. 

Toward  the  end  of  the  Nineteenth  Century,  largely 
due  to  the  technical  revolution  taking  place  through- 
out the  western  world,  modern  desk  computers  were 
developed.  These  computers  were  based  on  the  basic 
design  of  Pascal  and  Leibnitz. 

The  idea  of  a  completely  automatic  machine  which 
could  run  through  a  sequence  of  operations  without 

(Continued  on  page  10) 


Pan  Am's  "range  technology"  was 
brought  into  being  by  over  6000  engineers, 
scientists,  administrators,  craftsmen, 
artisans  and  workmen  who  created  a 
multi-million  dollar  complex  of  advanced 
tracking,  telemetry,  communications, 
data  handling,  and  display  systems, 
gantries,  blockhouses,  tracking  ships, 
island  stations  and  other  facilities  to 
monitor  the  performance  of  more  than 
1600  space  vehicles  and  missiles  launched 
from  the  Cape  since  1953. 


It  wasn't  easy. 


This  range  technology  didn't  blossom  overnight.  It 
evolved  step-by-step  over  the  12  years  Pan  Am  has  been 
responsible  to  the  Air  Force  for  planning,  engineering, 
and  directing  operation  of  the  range.  The  end  is  not  in 
sight.  Only  the  beginning. 

For  the  future  holds  greater  challenges  in  range  support 
than  ever  before  as  new  vehicles  are  launched  on  increas- 
ingly sophisticated  missions  .  . .  synchronous  orbits,  ren- 
dezvous, docking,  manned  lunar  flights,  interplanetary 
voyages. 

In  every  technical  area... from  long-term  planning  of 


global  range  requirements,  to  systems  engineering  and 
operation  of  this  complex  electronic  network  .  .  .  impor- 
tant contributions  are  waiting  to  be  made  by  graduate 
engineers  and  scientists  in  these  many  areas :  pulse  & 
CW  radar;  telemetry;  IR/optics;  communications;  data 
handling,  reduction  and  display;  frequency  control  and 
analysis;  bioastronautics;  command/control;  timing  and 
firing;  underwater  sound;  launch  complexes;  marine  fa- 
cilities; tracking  ships  and  island  bases;  propellant  han- 
dling and  storage;  plant  engineering. 
See  your  Placement  Director,  or  write  to  Manager  of 
College  Relations,  Dept.  300K. 


^^    GUIDED  MISSILES 
^P    RANGE  DIVISION 

PAN     AMERICAN      WORLD     AIRWAYS,      INC. 

750  S    ORLANDO  AVENUE,  COCOA   BEACH,   FLORIDA 

An  Equal  Opportunity  Employer 
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Illiac 


(Continued  from  page  S) 


the  interference  of  an  operator  entered  the  reahii  of 
literature  in  the  1800's.  Edgar  Allan  Poe  wrote 
"Maelze's  Chess-Player,"  a  story  about  an  amazing 
and  ingenious  machine  invented  by  Baron  Kempeler 
in  1769.  In  the  story  Poe  gives  his  analysis  of  the 
machine  that  had  baffled  many  and  awed  even  more. 
Later  it  was  found  that  the  machine  actually  con- 
cealed a  midget  chess  expert. 

The   Computer   Comes   of   Age 

The  next  step  toward  the  modern  computer  was  a 
machine  for  complex  numbers  first  demonstrated  at 
the  American  Mathematical  Society  in  Hanover,  New 
Hampshire,  in  September  of  1910.  This  computer  was 
invented  by  Stibitz  and  built  at  Bell  Telephone  Lab- 
oratories. It  was  followed  by  a  relay  interpolator  also 
invented  by  Stibitz  and  built  under  government  con- 
tract in  1942.  In  1937  Stibitz  had  drawn  up  plans 
for  a  more  ambitious  computer  using  electromechan- 
ical components.  When  the  war  started  there  devel- 
oped a  great  need  for  faster  methods  to  do  the  vast 
amounts  of  computation  recjuired  for  research.  This 
need  helped  expedite  Stibitz's  computer  program  and 
in  1943  Stibitz's  ideas,  with  modifications,  were  used 
in  building  a  computer  under  government  contract 
again  at  Bell  Telephone  Laboratories. 

A  few  years  after  Stibitz's  work  with  electromechan- 
ical equipment  a  group  at  the  University  of  Penn- 
sylvania began  experimenting  with  vacuimi  tubes  and 


their  possible  application  to  computers.  They  found 
vacuum  tubes  to  be  much  faster  and  more  reliable 
than  the  relays.  (Vacuum  tubes  can  switch  on  antl 
off  in  tens  of  microseconds,  while  a  relay  requires  a 
millisecond.)  Among  the  new  computers  built  using 
vacuum  tubes  was  Illiac  I,  one  of  the  largest  and  most 
advanced  computers  in  use  for  many  years. 

In  1957  work  began  on  Illiac  II,  a  solid  state  com- 
puter composed  of  transistors  and  diodes.  The  con- 
struction of  Illiac  II  was  completed  in  I9G2,  but  such 
a  research  computer  is  never  really  finished.  Trial  runs 
are  constantly  being  conducted,  testing  slight  changes 
in  compiuer  circuits  and  techniques. 

How   a    Computer   Takes    a    Break 

.\lthough  Illiac  II  is  jtist  a  bunch  of  wires  and 
circuit  boards,  human  cjualities  are  occasionally  at- 
tributed to  it.  For  relaxation  and  entertainment  the 
computer  will  take  on  all  comers  in  a  game  of  three 
dimensional  tic-tac-toe.  (Beware  of  this  game,  it  is 
rumored  that  the  machine  will  cheat  if  it  begins  to 
lose.)  Though  Illiac  II  does  have  diversions,  it  oc- 
casionally gets  lonely  and  bored.  Programs  are  now 
tleveloped  which  enable  it  to  communicate  with  other 
computers  in  Phoenix,  Arizona,  and  in  New  York. 
.Mso  being  developed  by  the  Department  of  Computer 
Science  are  remote  consoles  which  will  enable  re- 
searchers far  away  to  remain  in  their  labs  and  to 
phone  data  to  Illiac  II,  provided  of  course  that  the 

{Continued  on  page  I-l) 

M.  E.  Haas,  a  research  assistant  at  the  Department  of  Computer  Sci- 
ence,  calls   a   computer   on    one   of   the    remote   consoles    developed    for 
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Would  you  like  to  be  the  man  who  masterminds  the  computer? 


Settling  on  your  first  important  job  is  a  big  step.  And 
nobody  can  make  the  final  decision  but  you.  If  you  are 
looking  for  a  company  that  encourages— and  rewards 
—individual  contributions,  give  serious  thought  to  a 
career  with  United  States  Rubber.  We  offer  you  the 
security  of  a  company  that  is  growing,  and  growing 
fast  in  fields  that  present  great  opportunities  to  qualified 
graduates. 

Less  than  half  our  business  is  in  tires.  Our  70,000  em- 
ployees in  74  plants,  here  and  abroad,  produce  more 
than  33,000  different  consumer  and  industrial  products. 


Spearheading  our  growth  is  a  vast  and  complex  research 
and  development  program.  Some  of  the  exciting  projects 
in  work  are  solid  rocket  fuels  and  the  application  of 
atomic  radiation  to  form  revolutionary  new  types  of 
rubber,  plastics  and  chemicals.  Oceanography  and  the 
latest  designs  in  space  stations  are  also  high  on  our 
agenda. 

It  is  only  in  such  a  large  and  stable  company  such  as 
United  States  Rubber  that  you  will  find  the  diversity, 
the  facilities,  the  opportunity— end  the  appreciation  that 
challenge  men  of  skill,  industry  and  imagination. 


UNITED    STATES    RUDBER    1230  Avenue  of  the  Americas,  New  York  20,  N.Y. 

THE  FIELD  IS  WIDE  "U.S."  offers  a  comprehensive  variety  of  career  opportunities  to  Chemical,  Electrical,  Mechanical,  Indus- 
trial and  Textile  Engineers  as  well  as  to  ttiosewith  degrees  in  Physics,  Mathematics  and  Chemistry.  Contact  your  placement  office 
to  determine  wtien  a  U.S.  Rubber  recruiter  will  visit  your  campus.  Before  you  decide  on  your  first  job,  fiave  a  talk  with  him. 
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'At  graduation  I  still  wasn't  sure 

what  Idndofjob  Isiiouid  take 


) 


"Where  would  I  fit  best .  . .  lab,  plant,  field,  sales,  administra- 
tion .  .  .  ?  What  kind  of  projects  .  .  .  ?  These  were  questions 
I  couldn't  answer.  So  I  looked  for  a  company  that  would  give 
me  room  for  lateral,  as  well  as  upward,  growth.  One  that  was 
big  enough  and  still  pe/'sona/ enough  that  I  could  make  adjust- 
ments as  I  went  along,  and  not  get  pigeon-holed. 

1  found  what  I  wanted  at  Phillips. 

Of  course,  Phillips  is  big  . . .  19th  largest  among  industrials. 
But  as  I  got  talking  to  them,  I  realized  this  was,  surprisingly, 
a  people-type  company.  Pleasant,  direct,  informal.  Personal. 
I  found  out  a  lot  more,  too.  I'd  thought  of  Phillips  only  in  terms 
of  oil,  refining,  gasoline.  I  hadn't  known  they  were  so  deep  in 
LP-gas  .  .  .  Rubber .  .  .  Plastics  .  .  .  Carbon  Black  .  .  .  Rocket 
Propellant  Binders  .  .  .  Fertilizers  .  .  .  Packaging  .  .  .  Textile 
Chemicals!  And  that's  a  highly  abbreviated  list. 

I've  been  here  3  years  now.  I've  had  ample  chance  to  define 
my  career  and  make  changes.  It's  worked  out  very  well. 
Phillips  is  a  growth  company,  and  I  feel  I'm  growing  with  it." 

That  is  not  just  one  person  speaking,  but  a  composite  of 
the  kind  of  comments  we  get ...  a  group  picture.  If  it  sounds 
like  the  kind  of  picture  you  should  be  in,  contact: 

James  P.  Jones 

PHILLIPS   PETROLEUM   COMPANY,      ■(phillipsj 

BARTLESVILLE,   OKLAHOMA  74004 

AN  EQUALOPPORTUNITY  EMPLOYER 


A  PHILLIPS  REPRESENTATIVE  WILL  BE  ON  THE  CAMPUS  OF  UNIVERSITY  OF  ILLINOIS  ON   NOV.  8-9 


,  \ 
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Arm  yourself  with  facts  about  DuPont 


These  booklets  helped  influence  some  863  new  technical  gradu- 
ates of  all  degree  levels  to  join  us  in  1964. 

For  example,  if  you  want  to  start  your  career  in  a  certain 
section  of  the  country,  you'll  find  that  Du  Pont— with  facilities 
in  28  states-will  try  to  accommodate  you. 

If  you're  interested  in  growth  for  what  it  can  mean  to  you 
personally,  you'll  be  interested  to  know  that  our  sales  have 
increased  more  than  750%  since  1937.  You've  probably  heard 
that  R&D  expenditures  are  a  good  indicator  of  a  company's 
future  success.  We  spend  $90  million  a  year  on  it,  $60  million 
of  which  goes  straight  into  "pioneering  research"— the  discovery 
of  new  scientific  truths  and  new  materials. 

Our  booklets  will  answer  most  of  your  preliminary  questions. 
Later-or  even  now  if  you  wish-we  can  talk  specifics  by  letter, 
or  face  to  face.  Why  not  write  us  or  send  our  coupon?  We'd 
like  to  know  about  you. 


BETTER  THINGS  FOR  BETTER  LIVING 

. . .  THROUGH  CHBMISTRY 

An  equal  opportunity  employer 


Technical  men  we'll  especially  need  from  the  Class  of  '66 

Chemists  Mechanical  Engineers 

Chemical  Engineers  Industrial  Engineers 


E.  I.  du  Pont  de  Nemours  &  Co.  (Inc.) 
2531  Nemours  Building, 
Wilmington,  Delaware  1S898 

Please  send  me  the  facts  about  Du  Pont. 


Name 

Class 

Major 

Decree  exoected 

City 

Zone_ 

Statp 
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Illiac 


(Continued  from  page  10) 


computer  has  been  programed  to  accept  the  call.  So 
that  the  computer  doesn't  become  too  carried  away 
with  all  these  new  techniques  its  actions  are  scruti- 
nized by  the  people  who  work  at  the  Department  of 
Compiuer  Science. 

The  Biological  Computer  Laboratory,  although  not 
in  the  Department  of  Computer  Science,  is  involved 
in  compiuer  research  and  development  on  this  cam- 
pus. The  people  at  BCL  study  biomorphic  functions, 
neuro  properties  which  enable  creatures  to  live  and 
behave  as  they  do,  and  anthropomorphic  functions, 
neuro  properties  relating  specifically  to  man.    By  ana- 


Dr.    Snyder,    associate 
explains   some  of   the   | 
a  senior  in  EE  and  an 


sod  of  ttie  Department  of  Computer  Science, 
oblems  of  running  o  computer  to  tes  Holland, 
nployee  of  DCS. 


lyzing  these  functions  they  hope  to  find  principles 
applicable  to  machines.  They  then  try  to  incorporate 
these  principles  in  the  machines  they  build.  One  of 
these  devices  is  the  "numa-rete,"  a  machine  capable  of 
counting  randomly  arranged  objects  placed  upon  it. 
This  device  uses  "neighborhood  logic,"  which  was 
developed  at  this  university  and  is  now  in  use  in 
some  photo  computers  around  the  world. 

Both  DCS  and  BCL  have  always  employed  a  num- 
ber of  imdergraduate  engineering  students.  Students 
now  working  in  the  basement  of  DCS  are  building 
the  various  circuit  boards  needed  for  Illiac  IIL  Others, 
who  have  more  knowledge  of  the  machines  and  pro- 
graming procedures,  work  as  graders  for  the  various 
computer  courses.  Some  even  work  as  programmers 
and  a  few  of  these  do  research  programming. 

A  Challenge  to  Mankind 

Computers  are  increasingly  important  technical 
devices  on  this  campus  and  throughout  the  nation. 


They  guide  missiles,  make  steel,  and  schedule  our 
classes,  even  though  they  may  assign  sixty  people  to 
a  classroom  designed  for  thirty  or  place  a  person  in 
French  311    instead  of  French   101. 


ll 


^ —  \::^  ^/ 


Honk  Mognuski,  o  1965  graduote  in  El< 
working  on  a  project  wtiicti  will  enable  c 
some  higti-speed  memory  circuits  of  a 
stiown  will  replace  one  of  ttie  flow  gat 
with   functionally  equivalent  circuitry  frort 


al  Engineering,  is  shown 
der  computer  to  checkout 
•/  computer.  The  chassis 
Tiemory  units  of  Illiac  II 
]C   III. 


These  two  characteristics  of  computers,  their  ability 
to  process  enormous  amounts  of  information  and  their 
occasional  output  of  laughable  blunders,  assure  us 
that  although  computers  will  surely  become  more  com- 
plex they  are  still  nothing  more  than  big,  stupid  ma- 
chines. Though  computers  and  aiuomated  machinery 
lake  over  human  fimctions,  they  will  never  replace 
people.  Compiuers  can  relieve  man  of  physical  and 
mental  drudgery,  and  fantastically  increase  his  ability 
to  control  his  environment,  but  value  judgements  will 
always  have  to  be  made  by  people. 

Realites  editorialized  in  September,  1961:  "As  man 
enters  a  great  new  technological  age  he  is  faced  with 
a  dual  challenge:  not  only  must  he  forge  ahead  with 
more  and  more  discoveries,  but  he  must  also  ensure 
that  the  ones  he  has  already  made  are  channelled  in 
such  a  way  as  to  benefit  mankind  to  the  full.  As 
technology  liberates  man  from  physical  labor,  educa- 
tion must  provide  the  basis  and  incentive  for  inspired 
value  judgements  on  the  direction  and  course  of 
civilization." 


'Whole   tribe   sove 


nd    you    to    place 


How  come  bridge  you  build  fall  down?" 
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Career  on  Vour  mind? 


Think  Future.  Think  Celanese.  If  you're  ambitious,  flexible, 
and  imaginative  — and  if  you're  well  trained  in  chemistry, 
chemical  and  mechanical  engineering,  physics,  marketing 
or  accounting  — you're  our  man. 

Why  Celanese?  You'll  be  working  for  a  company  that's  grow- 
ing fast  — and  "plans"  to  keep  growing.  1964  sales  rose 
more  than  25%  to  over  $700  million.  Our  future  "planned" 
growth  depends  on  our  ability  to  attract  top-notch  people 
who  have  the  drive  and  desire  to  aim  for  that  second  billion. 
What  makes  you  tick?  Responsibility. 
Authority.    Professional    Recognition. 

AN  EQUAL  OPPORTU 


Financial  Reward.  We  know  of  no  other  company  better 
able,  or  more  disposed,  to  satisfy  these  needs.  Working  with 
Celanese,  you'll  have  the  chance  to  grow  and  broaden 
quickly. 

Sound  good?  If  you  feel  you  can  perform  in  our  demanding 
environment,  it  should.  Discuss  us  with  your  faculty  and 
Placement  Office  no^^,  then  plan  to  see  our  representative 
when  he  is  on  your  campus.  Or  write  to:  Matthew  Park,  Jr., 
Supervisor  of  University  Recruitment,  Celanese  Corporation 

of  America,  522  Fifth  Avenue,  New  York, 

New  York,  10036. 

NITY  EMPLOYER 
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Few  subjects  have  aroused  more  editorial  com- 
ment in  engineering  publications  in  recent  years 
than  professional  public  relations.  This  article  ap- 
proaches the  problem  from  the  viewpoint  of  the 
engineering  student,  who,  as  a  prospective  mem- 
ber of  the  profession,  is  an  important  part  of 
the  public. 


''But  Without  Vainglory 


^^* 


by  Stuart  Umplcby 


In  the  greatest  technological  age  in  world  history, 
engineering  has  failed  to  capture  the  imagination  of 
the  public.  Perhaps  with  this  realization  in  mind,  the 
National  Society  of  Professional  Engineers  will  con- 
duct a  two-day  seminar  on  professional  public  rela- 
tions beginning  November  18. 

The  problem  which  the  participants  in  the  seminar 
will  be  asked  to  resolve  is  how  the  National  Society 
will  approach  the  conduct  of  public  relations.  The 
subject  is  fascinating,  complex,  and  has  far-reaching 
implications.  Any  decisions  reached  will  be  of  wide 
interest,  for  the  attitude  and  spirit  in  which  engineers 
present  themselves  to  the  public  is  one  of  the  best 
indications  of  the  nature  of  the  profession. 

Defining  the   Problem 

Three  reasons  are  usually  cited  for  the  engineering 
])rofession's  difficidty  in  communicating  with  the  gen- 
eral public.  First,  considerable  confusion  exists  as  to 
the  difference  between  an  engineer  and  a  scientist;  in 
the  space  effort,  for  example,  scientists  are  frecjuently 
given  credit  for  work  done  by  engineers.  Second,  too 
many  people  mistakenly  believe  that  locomotive  en- 
gineers, flight  engineers,  technicians,  etc.,  are  members 
of  the  engineering  profession.  Third,  unlike  his  con- 
temporaries in  medicine  and  law,  the  engineer  usually 
does  not  deal  directly  with  the  individual  citi/en. 

The  result  is  that  although  the  public  has  a  high 
regartl  for  engineers,  there  is  unfortunately  a  con- 
siderable lack  of  understanding  about  what  an  engi- 
neer does  and  the  extent  to  which  the  well-being  of 
our  society  depends  upon  engineering. 

Anyone  familiar  with  NSPE  news  releases,  bidletins, 
magazines,  and  other  publications  would  probably 
detect  that  the  language  used  in  advertising  the  semi- 
nar on  (jublic  relations  has  differed  sharply  from 
previous  NSPE  releases,  though  perhaps  not  so  sharply 
trom  other  recent  releases.  Indeed  there  has  been  a 
noticeable  change  in  the  language  used  in  NSPE 
publications  in  recent  months.    The  seminar  in  No- 


*"!  am  an  engineer.  In  my  professio 
vainglory  .  .  ."  "Faith  of  the  Engine 
Council  for  Professional   Development. 


I   take  deep   pride,   but  without 
r,  "   published   by   the   Engineers' 


\ember  may  be  only  part  of  a  desirable  change  in 
public  relations  already  taking  place. 

Shortcomings    in    Past    Policies 

In  the  not  far  distant  past,  however,  concern  with 
the  status,  prestige,  and  image  of  the  profession  has 
monopolized   NSPE  rhetoric.    There  have  been  dis- 


Stuort  Umpleby  is  a  senior  in 
Mechanical  Engineering.  He  is 
the  present  editor  of  the  Tech- 
nograph,  has  previously  served 
as  president  of  the  Engineering 
Council,  and  is  not  considered 
an  authority  on  engineering  pro- 
fessionalism by  local  members 
of   NSPE. 


cussions  of  the  difference  between  engineers  and  tech- 
nicians and  of  the  reasons  why  engineers  should  not 
join  unions.  As  might  be  expected,  subjects  recurring 
in  NSPE  magazines  often  pop  up  in  other  engineering 
journals,  including  engineering  college  magazines. 

Over  the  past  two  years  the  Illinois  Eiiginccy,  the 
monthly  magazine  of  the  Illinois  Society  of  Profession- 
al Engineers,  has  printed  numerous  passages  such  as 
the  following:  "This  position  of  prestige  must  be 
guarded  zealously."  "Greater  emphasis  must  be  given 
to  boosting  the  status  of  engineers."  And,  "to  improve 
the  image  of  the  engineer  before  the  American  pub- 
lic," "to  justify  its  claim  to  professional  stature," 
"enhance  the  image,"  "stature  of  the  profession."  The 
American  Engineer,  NSPE's  monthly  magazine,  com- 
memorated National  Engineers'  Week  in  1*)()4  with 
the  cover  article,  "The  Engineer  and  His  Image." 

In  student  publications,  the  dean  of  another  engi- 
neering college  referred  to  technicians  as  "sub-pro- 
fessionals," and  a  prize  winning  student  essay  stated, 
"Confusion  of  engineers  with  technicians  has  hint  the 
public  image  that  we  so  desire  .  .  .  Continued  ad- 

(Contmued  on  page  IS) 
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who!  is   remembered 


ESSAYS 


Chemists  and  chemical  engineers  for  work  in  plastics  and  chemical  synthesis  for  basic  research,  product 
development,  process  engineering,  manufacturing  and  sales.  Mechanical  engineers  for  product  development, 
manufacturing  engineering,  sales  and  design.  Metallurgical  engineers  for  development  and  operations. 
Electrical  engineers  for  design  and  product  development;  civil  engineers  for  design  and  construction. 
□  Interested?  Check  your  placement  office  for  Koppers  day  on  campus,  or  write  to  the  Personnel  Manager, 
Koppers  Company,  Inc.,  Room  200,  Koppers  Building,  Pittsburgh,  Pa.  15219.  We're  an  equal  opportunity  employer. 
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herence  to  the  high  standards  of  our  code  of  ethics 
will  increase  our  public  standing." 

Other  writers,  however,  have  not  shared  such  a  high 
opinion  of  engineering  ethics.  In  his  book  Science 
and  Human  Values,  Jacob  Bronowski  referred  to  "the 
finger-wagging  codes  of  conduct  by  which  every  pro- 
fession reminds  itself  to  be  good." 

Back  in  1964,  NSPE's  commitment  to  a  drive  for 
professional  recognition  was  complete.  At  its  annual 
meeting  one  of  the  chief  points  of  interest  was  a  new 
film  on  engineering  professionalism  which  pointed 
out  the  common  denominator  which  engineers  share 
with  the  members  of  other  professions,  in  particular 
doctors  and  lawyers.  This  tactic  was  not  new.  In  1959 
Vance  Packard  stated  in  his  book  The  Status  Seekers, 
"The  nation's  25,000  undertakers  have  undertaken  a 
campaign  to  become  known  as  'funeral  directors,'  a 
title  that  conveys  more  dignity.  They  are  striving  to 
become  accepted  as  professional  men  'on  the  same 
level  as  a  doctor  or  lawyer.'  " 

Thus  the  profession's  approach  to  public  relations 
has  not  been  without  supporters,  but  one  might  justi- 
fiably claim  that  it  has  lacked  a  desirable  degree  of 
sophistication.    Perhaps  a  thorough  imderstanding  of 


"Is  there  a   professional   engineer  in   the   housel" 
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engineering  public  relations  can  be  obtained  only  by 
taking  a  careful  look  at  the  organization  which  has 
assumed  the  responsibility  of  informing  the  public  of 
the  activities  of  engineers. 

National    Engineering   Organizations 

Probably  no  occujjation  has  spawned  a  greater  pro- 
liferation of  professional  societies  than  has  engineer- 
ing. By  far  the  majority  are  specialized,  however,  and 
make  no  claim  of  a])pealing  to  or  speaking  for  any 
more  that  a  small  number  of  the  nation's  engineers. 
The  functions  of  the  few  organizations  that  are  con- 
cerned with  all  engineers  may  be  stated  briefly. 

The  National  Academy  of  Engineering,  formed  just 
last  year  as  a  sister  organization  to  the  National 
Academy  of  Science,  provides  a  platform  from  which 
engineers  can  s]3eak  with  authority  on  matters  related 
to  national  technological  problems  and  policies.  The 
Engineers'  Council  for  Professional  Development, 
composed  of  representatives  of  the  several  technical 
societies,  speaks  on  educational  matters.  The  principal 
activity  of  the  Engineers'  Joint  Coimcil  is  analyzing 
engineering  manpower  requirements.  The  National 
Society  of  Professional  Engineers  and  its  state  chapters 
are  concerned  with  legislation  affecting  engineers  and 
with  such  matters  as  engineering  ethics. 

NSPE  is  not  a  technical  advisory  group.  When  it 
speaks  for  engineers,  it  speaks  for  the  interests  of 
those  engineers  who  support  NSPE's  activities  with 
iheir  membership  dues.  According  to  the  Society's 
bylaws  the  three  fimctional  sections  (industry,  govern- 
ment, and  private  practice)  were  set  up  "for  the 
enhancement  and  betterment  of  professional  recogni- 
tion and  status,  conditions  of  employment,  and  other 
matters  of  mutual  welfare." 

In  the  educational  realm  NSPE  encourages  career 
guidance  at  the  secondary  school  level  through  the 
Junior  Engineering  Technical  Society,  sponsors  stu- 
dent chapters  on  engineering  campuses,  ])romotes 
certification  of  engineering  graduates  as  engineers  in 
training,  and  encourages  registration  of  facidty  mem- 
bers. As  a  further  educational  service  NSPE  has  es- 
tablished a  Board  of  Ethical  Review  which  renders 
opinions  of  actual  cases  submilted  by  the  state  so- 
cieties "in  order  to  make  ethics  a  real  force  in  pro- 
fessional life."  Punitive  or  disciplinary  action  is  a 
responsibility  of  the  state  societies. 

These  two  functions  of  NSPE— legislative  political 
activity  and  ethical  leadership— may  seem  innocent 
enough,  but  their  simultaneous  execution  by  a  single 
organization  can  lead  to  a  number  of  problems.  The 
key  to  understanding  the  potential  conflicts  between 
NSPE's  two  functions  lies  in  the  subject  of  public 
relations. 

Concern  As  a  Matter  of  Necessity 

Former  University  of  Illinois  professor  Austin 
Ranney  would  no  doubt  classify  NSPE  as  a  political 

(Continued  on  page  22) 


Special  agent  plots  overthrow  of  hidden  enemy. 


The  hidden  enemy  is  vapor  in  automobile  fuel  lines. 
Causes  vapor-lock  that  stalls  cars  on  warm  days. 

Our  special  agent  is  Dr.  John  O.  Becker,  University  of 
Illinois,  '64.  Here  he  plots  a  temperature-pressure-fuel 
relationship  as  he  specializes  in  fuel  volatility  at  our 
Whiting,  Ind.,  Research  &  Development  lab.  One  of  his 
theories  has  already  been  proven.  The  next  step — a 
practical  application  useful  in  re-blending  gasoline.  To 
make  it  less  prone  to  vapor-lock. 

In  his  spare  time,  Dr.  Becker  is  boning-up  on  car 


engines  of  the  future.  Maybe  someday  he'll  help  us 
formulate  a  new  kind  of  fuel  for  a  yet-unknown  engine. 

How  about  you?  Looking  for  a  challenge — and  a 
chance  to  contribute  to  the  exciting  new  technologies 
shaping  tomorrow's  world?  Your  opportunity  may  be 
here  at  American  Oil.  Whether  you're  a  mechanical 
engineer,  as  Dr.  Becker  is,  or  a  chemist,  metallurgist, 
mathematician  or  physicist. 

For  more  information,  write  J.  H.  Strange,  American 
OU  Company,  P.O.  Box  431,  Whiting,  Indiana. 


STANDARD  OIL  DIVISION    (STANDARD)   AMERICAN  OIL  COMPANY 
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Where  will  you  stand  10  years 

from  today,  when  half  of  what  you  now 

know  becomes  obsolete? 


Right  now  you're  steeped  in  the  latest 
technologies.  But  10  years  from  now- 
half  of  this  knowledge  will  be  obsolete. 
And  half  of  what  you  will  need  to  know 
isn't  even  available  today. 

To  keep  up,  you'll  have  to  spend 
an  increasing  amount  of  your  time  in 
professional  study. 

That's  another  good  reason  for  joining 
IBM.  We  offer  you  a  broad  choice  of 
educational  programs — from  on-job 
training  to  graduate  study  programs 
supported  by  the  company. 

We  want  to  help  you  grow  because 


we've  found  it's  the  best  way  for 
IBM  to  grow. 

Today  IBM  is  a  leader  in  science 
and  technology.  A  dynamic  company 
whose  people  and  systems  are  at 
work  on  almost  everything  new  in  the 
world  today.  The  discovery  of  new 
knowledge.  The  design  of  new 
products.  The  development  of  new 
solutions  to  a  host  of  problems.  IBM 
is  an  exciting  company  that  enables 
you  to  stay  technologically  "hot" 
throughout  your  career — and  provides 
you  with  real  opportunity  for 
advancement. 


Your  first  opportunity  with  IBM  starts 
with  your  placement  officer.  And  with 
the  IBM  interviewers  wtien  they  come 
to  your  campus.  See  them  —  and  learn 
why  you  won't  stand  still  at  IBM. 

For  more  information,  or  if 
you  missed  our  interviewers,  write  to: 
Manager  of  College  Relations 
IBM  Corporate  Headquarters 
Armonk,  New  York  10504 

IBM  is  an  Equal  Opportunity  Employer. 


IBM 
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Flash  it  with  a  sun  mirror . . . 


v 


^It^  'llr;**  "^TSfr^ 


...  or  command  it  through  a  Motorola  Transponder* 


THE  PROBLEM:   how  do  you  tell 

THE  SPACECRAFT  TO   IViAKE  A   LEFT  TURN   ON   ITS  WAY  TO   MARS? 


Sun  signals  might  work  fine  (except  maybe  at  night) 
but  you  can  count  on  control  when  you  program  with 
the  aid  of  a  Motorola  transponder  and  flight  com- 
mand subsystem. 

Besides,  if  you  were  skimming  along  millions  of  miles 
in  outer  space,  you'd  more  than  likely  feel  better 
with  some  sophisticated  electronics  backing  you  up. 


Motorola's  sophisticated  know-how  stems  from  years 
of  experience  in  all  major  areas  of  modern  elec- 
tronics—from outer  space,  inner  space,  and  down 
to  earth  — to  a  company's  computer  as  well  as  your 
own  dashboard. 

In  fact  — how  about  your  shirt  pocket?  You  might 
just  find  a  Motorola  radio  there. 


'Primary  function  is  to  receive  command  signals  from  Earth,  and  return  critical  in-flight  communications  information. 


TRUST    THIS    EMSIGNIA 


WHEREVER    YOU    FIND    IT 


MaraRaLA 


October  1965         TECHNOGRAPH         21 


"Vainglory" 

{Continued  jrom  page  IS) 

pressure  group.  In  his  text  The  Governing  of  Men  he 
cites  a  number  of  examples  to  explain  the  functions 
of  professional  pressure  groups. 

■'The  American  Medical  Association  has  secured 
the  passage  of  laws  regulating  medical  education 
and  the  use  of  the  title  'doctor  of  medicine'  and 
restricting  the  power  to  prescribe  certain  drugs 
to  persons  who  possess  this  title.  The  American 
Institute  of  Architects  has  obtained  laws  in  most 
states  restricting  the  title  of  'architect'  to  persons 
who  have  passed  examinations  over  the  content 
and  grading  of  which  the  Institute  exercises  con- 
siderable influence." 

NSPE  is  the  principal  organization  involved  in  pro- 
fessional public  relations  because  of  its  role  as   the 


"I  was  all  set  to  go  into  art  and  then  my  relatives  began  giving  me 
cufFlinks,  tieclosps,  briefcases,  shirts  and  underweor  with  'PE'  mono- 
grammed  on  them." 

profession's  political  lobby.  Political  scientists  long 
ago  observed  how  American  pressure  groups  direct 
great  attention  to  influencing  public  opinion:  not 
only  to  win  support  for  some  immediate  objective, 
but  also  to  build  up  generally  favorable  attitudes. 
They  found  this  to  be  a  trait  of  the  'new'  lobby,  and  it 
is  not  irrelevant  that  this  technique  arose  along  with 
the  development  of  modern  mass-advertising  methods 
and  media. 

Professionalism   and  the   University 

Leading  educators  of  every  generation  have  agreed 
that  there  is  a  value  in  the  use  of  the  mind  apart 
from  any  practical  application  of  knowledge  and  that 
the  purpose  of  an  education  is  to  inculcate  in  students 
a  love  of  learning.  The  idea  of  professionalism  is 
relatively  new  and  is  currently  in  a  state  of  flux.  Since 
NSPE  has  undertaken  the  task  of  professional  develop- 
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ment  thiough  its  student  chapters  and  high  school 
clubs,  the  National  Society  must  be  particularly  care- 
ful that  its  goals  do  not  conflict  with  those  of  the 
university. 

In  recent  years,  however,  a  conflict  has  existed, 
largely  due  to  a  dogmatic  acceptance  of  the  code  of 
ethics  which  has  resulted  from  the  Society's  tendency 
to  proclaim  political  necessity  in  terms  of  professional 
morality.  Dr.  Albert  Schweitzer  once  said,  "To  be- 
come ethical  is  to  begin  to  think  seriously."  But 
NSPE's  policies  have  done  little  to  promote  serious 
thinking  on  engineering  campuses.  Probably  the  best 
indicators  of  the  thoughts  of  engineering  students  are 
student  engineering  magazines,  more  than  fifty  of 
which  exchange  issues  with  the  Technograph  each 
month.  The  articles  on  professionalism  in  these  stu- 
dent magazines  indicate  little  serious  thinking.  They 
seem  less  concerned  with  examining  professional 
policies  than  with  learning  the  cliches  and  then 
sprinkling  them  over  the  pages  of  their  magazines. 
A  not  uncommon  thought  is  that  "to  be  a  success  the 
engineer  must  understand  what  is  required  and  ex- 
pected of  him.  Thus  the  engineer  must  understand 
the  engineering  profession." 

Statements  such  as  this  one  would  seem  more  likely 
to  come  from  puppies  taking  a  course  in  obedience 
training  than  from  college  upperclassmen.  The  un- 
questioning acceptance  of  the  currently  dominant 
definition  of  success  and  the  willingness  to  sacrifice 
individuality  to  achieve  it,  which  such  statements 
indicate,  are  astounding. 

The  problem  suggested  seems  to  be  a  fundamental 
lack  of  understanding  among  engineering  students 
that  the  university  is  a  place  where  people  learn  to 
think  independently  and  to  place  a  high  value  on 
intellectual  integrity.  To  whatever  extent  professional 
development  stresses  orientation  and  training  at  the 
expense  of  inquiry  and  diversity,  it  is  neglecting  its 
most  basic  resjionsibility— the  development  of  the  in- 
dividual's capacity  to  function  as  a  constructive,  re- 
sponsible, free-thinking  member  of  society. 

The    Fruits   of   Unconscious    Leadership 

The  climate  created  by  the  NSPE's  statements  on 
the  need  for  greater  prestige  and  strict  adherence  to 
"professional  principles"  has  tended  to  restrict  rather 
than  to  promote  serious  individual  thinking  among 
student  engineers.  The  public  statements  that  are  a 
part  of  political  tactics  have  permeated  the  profession- 
al rhetoric  and  filtered  down  to  become  the  ideals 
and  motivations  of  students  who  often  lack  an  under- 
standing of  the  context  in  which  the  statements  are 
made. 

To  a  large  extent  students  will  always  reflect  the 
ideals  of  the  men  who  taught  them.  But  NSPE's  past 
public  relations  policies  have  tended  to  produce 
{Continued  on  page  24) 


Graduation  was  only  the  beginning 
of  Jim  Brown's  education 


Because  he  joined  Western  Electric 


Jim  Brown,  Northwestern  University,  '52,  came  with 
Western  Electric  because  he  had  heard  about  the  Com- 
pany's concern  for  the  continued  development  of  its 
engineers  after  college  graduation. 

Jim  has  his  degree  in  industrial  engineering  and  is 
continuing  to  learn  and  grow  in  professional  stature 
through  Western  Electric's  Graduate  Engineering 
Training  Program.  The  objectives  and  educational  phi- 
losophy of  this  Program  are  in  the  best  of  academic 
traditions,  designed  for  both  experienced  and  new 
engineers. 

Like  other  Western  Electric  engineers,  Jim  started 
out  in  this  Program  with  a  six-week  course  to  help  in 
the  transition  from  the  classroom  to  industry.  Since 
then,  Jim  Brown  has  continued  to  take  courses  that 
will  help  him  keep  up  with  the  newest  engineering 
techniques  in  communications. 

Western  Electric 

AN    EQUAL  OPPORTUNITY    EMPLOYER 


This  training,  together  with  formal  college  engi- 
neering studies,  has  given  Jim  the  ability  to  develop 
his  talents  to  the  fullest  extent.  His  present  responsi- 
bilities include  the  solution  of  engineering  problems 
in  the  manufacture  of  moly-permalloy  core  rings,  a 
component  used  to  improve  the  quality  of  voice 
transmission. 

If  you  set  the  highest  standards  for  yourself,  enjoy 
a  challenge,  and  have  the  qualifications  we're  looking 
for  —  we  want  to  talk  to  you!  Opportunities  exist  now 
for  electrical,  mechanical  and  industrial  engineers, 
and  for  physical  science,  liberal  arts  and  business 
majors.  For  more  information,  get  your  copy  of  the 
Western  Electric  Career  Opportunities  booklet  from 
your  Placement  Officer.  And  be  sure  to  arrange  for  an 
interview  when  the  Bell  System  recruiting  team  visits 
your  campus. 


MANUFACTURING   AND    SUPPLY   U N IT  O P  TH E   BELL  SYSTEK^ 


Principal  manufacturing  locations  in  13  cities 
Engineering  Research  Center,  Princeton,  N.  J 


n     Operating  centers  in  many  of  ttiese  same  cities  plus  36  others  throughout  the  U.S. 
D  Teletype  Corp.,  Skol<ie,  III.,  Little  Rock,  Ark.  D  General  Headquarters,  New  York  City 
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(Continued  from  page  22) 

young  "professional  engineers,"  who  are  the  type  of 
men  so  often  satirized  by  George  Bernard  Shaw:  men 
who  always  succeed  in  believing  sincerely  that  the 
commands  of  providence  coincide  exactly  with  the 
currently  proclaimed  interests  of  their  profession  and 
the  current  policies  of  its  leaders.  They  are  the  men 
who  may  sense  that  there  is  a  tension  between  blind 
and  complete  support  for  all  policies  of  their  particu- 
lar interest  group  and  the  highest  commands  of  mo- 
rality, but  who  decide  to  resolve  this  tension  in  favor 
of  the  deification  of  the  organization  and  its  symbols. 

The  National  Society  now  seems  to  recognize  that 
the  public  rarely  understands  the  functions  of  engi- 
neers and  has  stated  that  it  believes  this  lack  of  public 
understanding  accounts  in  large  measure  for  the  re- 
luctance of  many  yoimg  j^eople  to  pursue  engineering 
as  a  career.  Certainly  the  problems  of  an  increasingly 
technological  society  demand  more  from  a  national 
society  of  engineers  than  a  drive  for  professional 
recognition.  Can  the  professionalism  of  engineering 
really  be  the  most  important  issue  facing  engineers 
today? 

If  the  National  Society  is  to  meet  the  challenge  of 
youthful  idealism,  which  is  as  much  a  fact  of  life  as 
Newton's  laws,  and  if  it  is  to  capture  the  imagination 
of  the  public,  it  must  present  engineering  as  a  dy- 
namic, meaningful,  intellectually  stimulating  activity 
which  plays  a  fundamentally  important  role  in  mod- 
ern society. 

A    Different   Approach 

An  excellent  example  of  the  approach  which  I  am 
suggesting  appeared  in  the  May  1,  1965,  Saturday 
Review,  in  an  article  by  James  R.  Killian,  Jr.,  Chair- 
man of  the  Board  of  MIT. 


Learn  about  your 

profession  --  before 

you  graduate 

You  can  meet  outstanding  upperclassmen  and 
faculty  members,  hear  interesting  speakers  from 
industry  and  government,  and  gain  a  broader 
perspective  of  your  education  by  joining  a  stu- 
dent engineering  society. 

Drop  by  the  Engineering  Council  ofTice,  248 
Electrical  Engineering  BIdg.,  for  further  infor- 
mation. 


"We  hear  too  often  today  the  excuse  that  the 
misuse  of  technology  is  not  the  responsibility  of 
the  scientist  and  engineer  who  create  it  but  rather 
of  those  non-scientists  and  non-engineers  who 
misuse  it.  The  new  engineer  of  whom  I  speak 
believes  that  this  is  not  a  defensible  position  for 
any  professional  man  to  take  in  our  society.  On 
the  contrary,  he  believes  that  if  the  engineer  is  to 
be  genuinely  professional,  he  must  be  concerned 
with  the  social  impact  of  his  labors.  He  must  feel 
his  responsibility  to  join  with  other  professional 
men  in  shaping  technology  to  enrich  the  human 
condition  and  not  to  dehumanize  it." 

This  aijproach  invokes  professional  pride  to  en- 
courage wider  interests  and  greater  understanding 
rather  than  to  place  oneself  in  a  position  above  others. 
It  defines  a  professional  engineer  not  as  a  status  seeker 
but  as  a  man  "marked  by  a  commitment  to  be  in- 
novative while  giving  his  creative  accomplishments 
practical  utility." 

There  are  two  ways  that  a  person  can  show  he  is 
professional.  One  is  to  say  it  with  words,  and  the 
other  is  to  show  it  with  deeds.  Who  will  believe  him 
in  the  first  case,  and  who  can  disbelieve  him  in  the 
latter?  A  policy  which  seeks  status  as  a  matter  of  right 
rather  than  as  a  result  of  honestly  informing  the 
]3ublic  of  engineering  activities,  risks  not  only  failure 
but  also  the  alienation  of  students  already  committed 
to  the  field. 

Very  recently  NSPE  seems  to  be  turning  toward  a 
more  subtle,  if  less  candid,  policy.  But  because  of  the 
potential  conflict  between  its  legislative  functions  and 
its  role  as  an  ethical  leader,  the  road  ahead  will  be  a 
difficult  one,  demanding  the  most  adroit  leadership. 


wouldn't  be  in  engineering  today  if  it  hod  not  been  for  my  fattier 
,  .  damn  tiim  anyway." 
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You  wouldn't  even  consider  a  ball  bearing 
unless  you  needed  reliability.  So  he  sure  you 
get  performance  —  buy  a  ball  bearing  that  is 
designed  and  built  of  quality  components 
with  features  that  will  meet  the  demands 
of  the  application.  Sealm aster  ball  hearings 
offer  an  unmatched  combination  of  Quality, 
Performance  and  Economy.  This  means  that 


Standard 
Medium  Duty 
FLANGE  UNIT 


you  can  rely  on  Seal  master  and  you  can 
afford  its  cost.  You  can  pay  more  than  you 
would  for  Sealmaster  and  get  no  more  — 
or  —  you  can  pay  less  and  get  a  whole  lot 
less.  Contact  Sealmaster  today  and  inquire 
about  the  ball  bearing  that  has  the  right 
balance  of  performance  and  economy. 


Write  for  complete  line  Catalog  164. 


SEALMASTER   BEARINGS 

A   DIVISION  OF 

STEPHENS-ADAMSON   MFG.   CO. 

41    Ridgeway  Ave.      •     Aurora,  III.  60506 

PLANTS   LOCATED   IN:  LOS  ANGELES,  CALIFORNIA 

CLARKSDALE,  MISSISSIPPI  •  BELLEVILLE,  ONTARIO 

MEXICO   DF 


V^ 


October  1965         TECHNOGRAPH 


25 


breakthrough .  .  . 


In  the  ever-quickening  race  to  provide  readers  with 
the  latest  news  about  engineering  at  the  University 
of  Illinois,  Tcchnograph  has  consistently  held  the 
lead. 

Now,  through  a  breakthrough  in  news  reporting 
made  possible  by  the  faster-than-real-time  computer 
program  developed  by  Professors  E.  N.  Stanback  and 
P.  H.  Duck  (see  the  August  issue  of  Technograph  for 
more  details),  Tcchnograph  readers  can  see  tomor- 
row's news  before  it  happens. 


TOMORROW'S  HEADLINES  TODAY 


COMPUTER  STUDY  OF  REGISTRATION 
CONCLUSION:  ELIMINATE  STUDENTS 
UI  Director  of  Registration  F.  B.  Doublethink  an- 
nounced "the  ultimate  solution  ...   to  the  student 
problem." 

UI  PROFESSOR  STURDLEY  IDENTIFIES  COUGH  CENTER 
Dr.  J.  J.  Sturdley,  director  of  the  Bio-Commercial 
Research  Center,  presented  a  detailed  map  of  the 
human  interior  which  precisely  located  the  long- 
sought  "cough  center,"  in  continuing  research  which 
complements  the  discovery  of  the  "wake  center"  by 
his  group. 

TICKLEPINK  CELEBRATES  89TH  BIRTHDAY 
ENGINEERING  COLLEGE  NOTICES 
At  a  ceremony  in  his  honor  famous  Professor  A.  L. 
Ticklepink  announced  his  discovery  of  a  new,  vir- 
tually indestructible  element.  He  was  publicly  con- 
gratulated by  his  assistant,  graduate  student  C.  Q. 
Nuptial,  on  behalf  of  the  College  of  Engineering,  and 
was  presented  with  an  approval  slip  for  his  request 
for  part-time  use  of  a  portable  typewriter. 

REVOLUTION  IN  HIGHWAY  DESIGN 
RESULTS  FROM  BARESKIN  SURVEY 
Furor  resulted  from  a  comprehensive  survey  of 
highway  design  principles  published  by  UI  Professor 
F.  E.  Bareskin,  which  rocked  the  academic  world  with 
such  epigrams  as,  "The  results  of  detailed  studies  of 
physical  contributors  to  lessened  safety  of  highway 
travel  seem  to  indicate  that,  to  a  large  extent,  the 
overpass-underpass  configuration  inherently  tempts  the 
would-be  wrongdoer  to  commit  acts  hazardous  to  the 
safety  of  motorists  driving  below  the  overpass  on 
which  he  stands,  discharging  missiles  down  onto  vehi- 
cles moving  beneath  on  the  underpass  below." 

ENGINEERING  DEAN  AAAKES  SURPRISE  VISIT 
Dean  A.  B.  Eversharp  made  a  surprise  visit  to  his 
own  campus,   as  he   backstroked   strongly   along   the 
Boneyard,  which  was  in  full  flood. 

ENGINEERING  PUBLICATIONS  DIRECTOR  HONORED 
The  fourth  annual   Rachel  Carson  Award   of   the 
U.  S.  Fish  and  Wildlife  Commission  was  presented  to 
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R.  A.  Kingfisli,  Director  of  Engineering  Publications, 
for  his  oiustanding  work  toward  preserving  the  bal- 
ance of  nature  on  the  North  American  continent. 

PROFESSOR  NAMELY  COLON  WINS  PULITZER  PRIZE 
Nearly  seven  thousand  listeners  gathered  at  Me- 
morial Stadium  to  hear  the  acceptance  speech  of  Uni- 
versity of  Illinois  Professor  of  Theoretical  and  Applied 
Sanitation  N.  E.  Colon,  but  most  were  gone  by  the 
end  of  the  three-hoin"  talk.  Prize  officials  later  an- 
nounced that  the  awards  were  being  discontinued. 

ALLERTON  IS  SITE  OF  ASEPTIC  CONFERENCE 
Nearly  two  hundred  members  of  ASEPTIC,  the 
American  Society  for  Engineering  Pedantry,  Trivia, 
Inertia,  and  Confusion,  met  at  Allerton  Park  for  a 
conference  on  student  apathy,  which  the  members 
unanimously  approved.  Those  attending  the  confer- 
ence were  familiarized  with  students  antl  their  prob- 

(Conlinued  on  page  29) 


"Just  the  other  day  one  of  my  students  hod  ttie  nerve  to  ask   me  if  I 
was   positive  of  a  formula   I   had   written." 


To  Continue  To  Learn  And  Grow . . . 


...  is  a  basic  management  philosophy  at  Delco  Radio 
Division,  General  Motors  Corporation.  Since  its  in- 
ception in  1936,  Delco  Radio  has  continually  expanded 
and  improved  its  managerial  skills,  research  facilities, 
and  scientific  and  engineering  team. 

At  Delco  Radio,  the  college  graduate  is  encouraged 
to  maintain  and  broaden  his  knowledge  and  skills 
through  continued  education.  Toward  this  purpose, 
Delco  maintains  a  Tuition  Refund  Program.  Designed 
to  fit  the  individual,  the  plan  makes  it  possible  for  an 
ehgible  employee  to  be  reimbursed  for  tuition  costs  of 
spare  time  courses  studied  at  the  university  or  college 
level.  Both  Indiana  University  and  Purdue  University 
offer  educational  programs  in  Kokomo.  In-plant  gradu- 
ate training  programs  are  maintained  through  the  off- 
campus  facilities  of  Purdue  University  and  available  to 


employes  through  the  popular  Tuition  Refund  Program. 

College  graduates  will  find  exciting  and  challenging 
programs  in  the  development  of  germanium  and  sihcon 
devices,  ferrites,  solid  state  diffusion,  creative  packag- 
ing of  semiconductor  products,  development  of  labora- 
tory equipment,  reliability  techniques,  and  apphcations 
and  manufacturing  engineering. 

If  your  interests  and  qualifications  Ue  in  any  of  these 
areas,  you're  invited  to  write  for  our  brochure  detailing 
the  opportunities  to  share  in  forging  the  future  of 
electronics  with  this  outstanding  Delco-GM  team. 
Watch  for  Delco  interview  dates  on  your  campus,  or 
write  to  Mr.  C.  D.  Longshore,  Dept.  135A,  Delco 
Radio  Division,  General  Motors  Corporation,  Kokomo, 
Indiana. 

An  equal  opportunity  employer 


solid  state  electronics  • 


f    v// ■      Delco    Radio    Division    of    General    Motors 
//  ^m       Kokomo,    Indiana 
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BIG  OPPORIUNITIES 


Designing  this  processing  unit  — one  of  the 
largest  of  its  kind  in  the  world  — was  just 
one  of  many  recent  challenges  met  and 
overcome  by  Shell.  And  there  are  many 
more  waiting  to  be  tackled.  Your  own 
future  at  Shell  can  involve  some  of  the 
most  challenging  engineering,  scientific 
and  business  problems  in  the  world  — 
along  with  many  of  the  broadest  career 
opportunities. 

The  diversity  of  Shell's  interests  is  high- 
lighted by  several  recent  achievements  of 
Shell  people  in  providing  new  products, 
processes  and  techniques  in  the  petroleum 
and  chemical  industries.  These  include:  a 
method  of  drilling  and  completing  wells  in 
water  more  than  1,000  feet  deep;  a  medi- 
cine for  the  rapidly  expanding  animal 


health  field;  a  synthetic  rubber  having  both 
the  resilient  qualities  of  rubber  and  the 
manufacturing  versatility  of  plastic;  a 
retail  marketing  installation,  the  Shell 
Motorlab.forthe  precise  diagnosis  of  auto- 
mobile ailments;  and  a  catalyst  for  rocket 
fuels. 

Shell  is  experiencing  such  dynamic 
growth  that  it  has  become  the  fourteenth 
largest  industrial  corporation  in  the  United 
States  in  terms  of  sales.  Growth  is  bringing 


a  host  of  new  challenges  — and  opportuni- 
ties—for those  who  set  for  themselves  the 
highest  standards  of  performance.  At 
Shell,  they  include  graduates  in  many 
disciplines,  particularly  engineering,  chem- 
istry, geophysics,  physics,  geology,  mathe- 
matics and  business  administration. 

Shell  representatives  will  be  glad  to 
answer  your  questions  about  the  Shell 
Companies  when  they  visit  your  campus. 
You  also  will  receive  full  consideration  if 
you  send  a  resume  to  Manager,  Recruit- 
ment Division,  The  Shell  Companies,  Dept. 
E  .  50  West  50th  Street,  New  York,  N.Y. 
10020.  An  Equal  Opportunity  Employer 
THE  SHELL  COMPANIES  .  Shell  Oil  Com- 
pany •  Shell  Chemical  Company  •  Shell  Devel- 
opment Company  'Shell  Pipe  Line  Corporatioa 
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Tomorrow's  Headlines 

(Continued  from  poge  26) 

lems  by  means  of  illustrated  lectures,  handbooks,  and 
a  full-size  plastic  model. 

TECHNOGRAPH  EDITOR  AWARDED 
LINCOLN  BRAVERY  MEDAL 
Dean  A.  B.  Eversharp  deli\ered  a  brief,  moving 
oration  during  the  ceremony  presenting  the  Lincoln 
Bravery  Medal  to  Stu  Quixotleby,  past  editor  of  the 
Illinois  Technograph.  "His  bravery  and  persistence 
have  been  unbridled  by  the  reins  of  fear,  caution,  or 
reason,"  said  the  Dean.  The  ceremony  was  held  at 
grave  side. 

PEEP  ANNOUNCES  NEW  AWARD 
PEEP,  Professional  Engineers  for  Engineering  Pro- 
fessionalism, disclosed  that  a  series  of  new  awards 
have  been  instituted  by  their  organization.  The 
awards  recognize  degrees  of  engineering  profession- 
alism from  Private  Professional  First  Class  to  General 
Professional.  After  the  awards  were  announced  a 
motion  was  made  and  seconded  that  all  members 
present  be  automatically  awarded  the  rank  of  General 
Professional.   Both  were. 

BIRD   IS  A  FELLOW 
Rudy  Bird,  the  belo\ed  editor  of  Engineering  Out- 
peek,  was  named  a  fellow  by  a  unanimous  vote  of  the 
faculty.   When  notified,  he  thmiled. 


"No,  there's  nothing  open  in  the  research  lob  now  but  we  hove  son 
excellent  janitorial  positions  to  be  filled." 


Quality  doesn't  cost;  it  pays 

Everything  has  two  prices;  the  price  you  pay  to  buy  it 
and  the  piice  you  pay  to  live  with  it.  You  may  have  to 
pay  a  little  more  for  quality  at  first  because  there  are  no 
bargains  in  good  materials  and  good  workmanship.  This 
is  as  true  of  laminated  plastics  as  it  is  of  diamonds. 
Take  a  look  at  Synthane  laminates.  Your  ej-e  will  tell 
j-ou  at  a  glance  that  Sj-nthane  fillers  are  of  spotless 
quality.  To  them  we  add  only  the  best  resins,  processed 
under  closest  laboratory  control.  Synthane  fabrication 
speaks  for  itself — parts  skillfully  machined  and  beauti- 
fully finished,  each  in  its  own  way  a  gem.  They  look 
quality.  They  are  quality.  The  kind  of  quality  for  which 
you  do  not  have  to  pay  twice  in  poor  performance  of 
your  product,  your  customer's  dissatisfaction,  lowering  of 
your  reputation,  product  returns  and  complaints.  Send 
for  a  copy  of  our  new  booklet — "Laminated  Plastics 
Parts ...  ]\Like  or  Buy?"  Synthane  Corporation,  13 
River  Rd.,  Oaks,  Pa. 

You  furnish  tlie  print. . . we'll  furnish  the  part 

[SYNTttANE] 


CORPORATION 


OAKS,  PENNA. 


Synlhane-Pacific,  518  Garfield  Avenue,  Glendale4.  Calllornia 
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BOOK      REVIEWS 


Science . . .  Socially  Speaking 

SCIENCE  AND  THE   SOCIAL  ORDER   by  Bernard   Barber, 
Colliers   paperback,    1963. 

by  Don  Bissell,  '67 

A  well-researched  and  thought-out  view  of  the  func- 
tions and  consequences  of  science  in  modern  society 
is  the  most  attractive  feature  of  Bernard  Barber's 
Science  and  the  Social  Order. 

His  material  is  valuable  to  both  scientists  and 
future  scientists.  Barber  first  carefully  defines  the 
terminology  which  he  uses  in  subsequent  chapters. 
In  doing  so,  he  eases  the  mind  of  the  non-sociologist 
into  a  sort  of  sociological  groove.  The  result  is  that 
the  material  is  definitely  tinted  by  sociologically 
colored  glasses. 

Sociology  considers  science  to  be  no  different  from 
any  other  social  phenomenon.  Barber's  platform  is 
then  to  regard  science  as  a  social  activity,  i.e.  a  set  of 
behaviors.  A  systematic  and  objective  consideration 
shows  the  connections  of  science  to  the  other  societal 
parts,  namely  political  authority,  class  stratification, 
and  cultural  ideals  and  values. 

The  author  covers  the  role  of  the  scientist  in  Amer- 
ican society,  specifically  in  government,  industry  and 
in  American  universities  and  colleges.  He  is  preoc- 
cupied with  the  "corruption"  of  professors  by  in- 
creased industrial  and  governmental  rewards.  Yet  he 
feels  that  educational  institutions  are  morally  obli- 
gated to  carry  on  research  programs,  both  for  the 
immediate  benefits  which  it  realizes,  and  to  update 
its  shelves  of  knowledge. 

Although  it  is  not  his  argument  to  evaluate  such 
a  situation,  he  avoids  the  issue  of  who  is  to  tend  the 
educational  store  if  all  of  the  professors  are  in  their 
laboratories  researching. 

His  chapters  on  historical  development  and  the 
present  role  of  science  in  modern  society  are  docu- 
mented and  in  most  cases  quite  pertinent.  Concluding 
discussions  answer  the  question,  "Can  science  be 
planned?"  Barber  points  out  the  many  definitions 
and  connotations  of  the  word  "planning"  and  centers 
his  arguments  on  specific  meanings. 


Single   Sideband   Simplified 

SINGLE  SIDEBAND  PRINCIPLES  AND  CIRCUITS  by  Pappen- 
fus,  Bruene  and  Schoenike,  McGraw-Hill,   1964. 

by  Hank  Magniiski,  EE  '65 

The  tremendous  growth  of  the  radio  communica- 
tions services  in  the  last  fifteen  years,  coupled  with 
the  limited  amount  of  frequency  space  available  for 
these  services  has  brought  about  a  need  for  the  most 
efficient  use  of  the  radio  frequency  spectrum  that  man 
can  devise.  The  use  of  single-sideband  radio  (SSB) 
has  gone  a  long  way  toward  relieving  some  of  these 
overcrowded  conditions,  and  has  also  improved  the 
reliability  and  the  range  of  radio  transmissions. 

The  basic  theory  behind  the  use  of  SSB  was  devel- 
oped in  1915  by  J.  R.  Carson.  Fifteen  years  later  a 
number  of  SSB  transmitters  and  receivers  were  being 
used  as  international  short-wave  radio  telephone 
links.  The  widespread  use  of  SSB  radio,  however, 
came  only  after  World  War  Two,  and  even  today 
many  radio  services  are  just  beginning  to  convert  to 
SSB.  The  military,  who  needed  reliable  communica- 
tions for  their  long  range  S.A.C.  operations,  and  the 
radio-amateurs,  who  are  confined  to  a  very  narrow 
set  of  bands,  were  the  two  groups  who  caused  the 
greatest  growth  of  SSB. 

Single-Sideband,  to  a  certain  extent,  is  similar  to 
the  amplitude  modulation  used  by  the  broadcast  sta- 
tions. An  A.M.  broadcast  station  normally  broadcasts 
the  carrier  frequency  (say  720  or  980  kilocycles)  and 
two  sidebands,  one  going  to  five  kilocycles  above  the 
carrier  frequency,  and  one  going  to  five  kilocycles 
below  the  carrier  frequency.  A  single-sideband  trans- 
mitter completely  eliminates  the  carrier  and  one  of 
the  sidebands,  leaving  only  the  other  sideband  to 
convey  the  information. 

This  book  on  single-sideband  was  written  with 
both  the  practicing  engineer  and  the  radio  amateur 
in  mind.  It  is  well  written  and  easy  to  understand, 
and  covers  virtually  all  the  topics  connected  with 
SSB,  from  signal  generation  and  amplification,  to  re- 
ceiver design,  testing  and  measurements. 


A   UNIQUE   OPPORTUIMITY 


TO  LEARN  THE  MANY  FACETS  OF  MAGAZINE 
PRODUCTION.  WRITING,  BUSINESS,  CIRCULA- 
TION OR  PHOTO  POSITIONS  ARE  AVAILABLE 
WITH    THE    TECHNOGRAPH.     AND    OF    COURSE 
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YOU'LL   ALSO    BE    CONTRIBUTING   TO   THE   STU- 
DENT VOICE  OF  THE  COLLEGE  OF  ENGINEERING. 
STOP   BY   248    EE    BUILDING-EVEN    IF   YOU 
ARE   NOT  AN   ENGINEER. 


the  universe  is  your  oyster  at  AC 


Today's  challenge  at  AC— the  universe  I  As  a 
member  of  the  AC  team,  you'll  be  in  the  van- 
guard of  men  w/orking  to  advance  the  state  of 
the  art  of  guidance  and  navigation. You'll  work 
in  research,  design  and  development  on  such 
advanced  projects  as  an  avionics  system  for 
supersonic  aircraft,  a  guidance  system  for 
the  Titan  III  space  launch  vehicle,  guidance/ 
navigation  systems  for  Apollo  and  advanced 
fire  control  systems. 

Step  up  to  the  challenge,  and  move  up  with 
AC.  Your  opportunities  for  growth  and  ad- 
vancement depend  on  your  ability  and 
initiative.  AC  offers  "in-piant"  courses  cov- 
ering both  technical  and  management  prepa- 
ration. A  Tuition  Plan  pays  your  tuition  costs 
when  you  complete  college-level  courses.  In 


addition,   you   enjoy   full   General    Motors 
benefits. 

If  you  are  completing  your  advanced  degree 
in  EE,  ME,  Math  or  Physics,  we  invite  you  to 
inquire  about  opportunities  at  any  of  our 
three  locations:  AC  in  MILWAUKEE-our 
Main  Research,  Development  and  Manufac- 
turing Facility;  AC  in  BOSTON  -  our 
Research  and  Development  Laboratory  spe- 
cializing in  Advanced  Inertial  Components 
and  Avionics  Navigation/Guidance  Systems; 
AC  in  LOS  ANGELES-our  Research  and 
Development  Laboratory  specializing  in  Ad- 
vanced Airborne  Computers,  and  Ballistic 
Missile  and  Space  Booster  Guidance/Navi- 
gation Systems. 
PhD's,  please  note:  Positions  are  available  in 


all  three  AC  locations  for  PhD's,  depencmg 
upon  concentration  of  study  and  area  of 
interest. 

For  further  information,  see  your  college 
placement  office  regarding  a  General  Motors/ 
AC  on-campus  interview,  or  write  directly  to 
Mr.  R.  W.  Schroeder,  Director  of  Scientific 
and  Professional  Employment,  Dept.  5753, 
General  Motors  Corporation,  Milwaukee, 
Wisconsin  53201 


AC  ELECTRONICS 
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This  is  Olin. 


Who  is  Olin?  Olin  is  a  world-wide  company  with  39,000 
employees  developing,  producing  and  marketing  products  from  eight 
divisions:  Squibb,  Winchester-Western,  Chemicals,  Metals, 
Agricultural,  Ecusta,  Film,  and  Forest  Products.  With  corporate 
offices  in  New  York  City,  the  firm  operates  60  plants  in  30  states 
with  plants  and  affiliates  in  37  foreign  countries. 
What  are  the  types  of  work  at  OUn?  Olin's  great  diversity 
provides  a  broad  range  of  opportunities  in  the  technical  science  and 
engineering  fields.  Emphasis  is  placed  on  the  B.S.  and  M.S.  chemical, 

industrial,  mechanical  and  metallurgical  engineering  student 
for  assignments  in  plant  operations,  process  control,  product 
development,  quality  control,  production  and  marketing.  Advanced 
degree  M.S.  and  Ph.D.  chemists  and  metallurgists  work  in 
central  research  and  development  improving  existing  products 
and  developing  new  ones.  Men  with  liberal  arts  and  business 
backgrounds  find  rewarding  career  opportunities  in  the  administrative 
functions,  marketing,  and  some  areas  of  manufacturing. 

What  are  the  opportunities  at  Olin?  Olin  recognizes  people  as 
its  greatest  asset.  Your  future  growth  and  career  is  as  important  to 
the  company  as  it  is  to  you.  You  will  be  given  thorough 
on-the-job  training  in  your  first  job  to  prepare  you  to  accomplish  your 
career  objective.  You  will  learn  and  progress,  according  to  your 
ability,  working  with  skilled  and  experienced  men  in  various 
assignments.  For  additional  information  about  Olin,  please  contact 
your  Placement  Office  or  write  Mr.  Monte  H.  Jacoby, 
College  Relations  Officer,  Olin,  460  Park  Avenue,  New  York,  N.Y.  10022. 


Squibb  Division  Malcolm  H.  Von  Salza  (Ph. D  .U.ofWis- 
con'^in)is  a  Senior  Research  Scientist  at  the  Squibb 
Institute  for  Medical  ResearLh 


Winchester-Western  Division:James  P.  Silver  (B.S. M.E., 
Washington  (J.),  a  Senior  Machine  Designer  at  the  East 
Alton,  III.,  plant,  isdesigning  ammunition  manufacturing 
equipment. 


Metals  Division-  Larry  [ii/  (M 
Senior  Laboratory  M.  tjlluiLi  t  Jt  H 
plant  in  East  Alton,  III 


Chemicals  Division:  George  D.  Vickers  (Hampton  Insti- 
tute), research  analyst  at  the  Research  Laboratories  in 
(Mew  Haven,  Conn,  is  studying  the  structure  of  organic 
compounds  by  nuclear  magnetic  resonance. 


Corporate:  Errold  D.  Collymore,  Jr  (Michigan  State)  i^  a 
personnel  staff  assistant.  He  selects,  screens,  tests,  eval- 
uates and  interviews  professional  job  candidates. 


^tj 

lo 

Ecusta  Paper  Division:  Richard  Seller  (Chemical  Engi- 
neering, Louisiana  Poly.)  is  a  Senior  Chemical  Engineer 
at  the  Research  and  Development  laboratory  in  Pisgah 
Forest,  N.C. 
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Olin 

*An  Equal  Opportunity  Employer,*' 


By  solving  problems  in  astronautics,  U.S.  Air  Force 

scientists  expand  man's  knowledge  of  the  universe.  Lt.  Howard  McKinley,  M.A., 

tells  about  research  careers  on  the  Aerospace  Team. 


(Lt.  McKinley  holds  degrees  in  elec- 
tronics and  electrical  engineering  from 
the  Georgia  Institute  of  Technology  and 
the  Armed  Forces  Institute  of  Tech- 
nology. He  received  the  1963  Air  Force 
Research  &  Development  Award  for  his 
work  uith  inertial  guidance  compo- 
nents. Here  he  answers  some  frequently- 
asked  questions  about  the  place  of 
college-trained  men  and  women  in  the 
U.S.  Air  Force.) 

Is  Air  Force  research  really 
advanced,  compared  to  what 
others  are  doing? 

It  certainly  is.  As  a  matter  of  fact,  much 
of  the  work  being  done  right  now  in  uni- 
versities and  industry  had  its  beginnings 
in  Air  Force  research  and  development 
projects.  After  all,  when  you're  involved 
in  the  development  of  guidance  systems 
for  space  vehicles— a  current  Air  Force 
project  in  America's  space  program  — 
you're  working  on  the  frontiers  of 
knowledge. 

What  areas  do  Air  Force  scientists 
get  involved  in? 

Practically  any  you  can  name.  Of  course 
the  principal  aim  of  Air  Force  research 
is  to  expand  our  aerospace  capability. 
But  in  carrying  out  this  general  purpose, 
individual  projects  explore  an  extremely 
wide  range  of  topics.  "Side  effects"  of 


Air  Force  research  are  often  as  impor- 
tant, scientifically,  as  the  main  thrust. 

How  important  is  the  work  a  recent 
graduate  can  expect  to  do? 

It's  just  as  important  and  exciting  as  his 
own  knowledge  and  skill  can  make  it. 
From  my  own  experience,  I  can  say 
that  right  from  the  start  I  was  doing 
vital,  absorbing  research.  That's  one  of 
the  things  that's  so  good  about  an  Air 
Force  career— it  gives  young  people  the 
chance  to  do  meaningful  work  in  the 
areas  that  really  interest  them. 

What  non-scientific  jobs  does  the 
Air  Force  offer? 

Of  course  the  Air  Force  has  a  continu- 
ing need  for  rated  officers— pilots  and 
navigators.  There  are  also  many  varied 
and  challenging  administrative-manage- 
rial positions.  Remember,  the  Air  Force 
is  a  vast  and  complex  organization.  It 
takes  a  great  many  different  kinds  of 
people  to  keep  it  running.  But  there  are 
two  uniform  criteria:  you've  got  to  be 
intelligent,  and  you've  got  to  be  willing 
to  work  hard. 

What  sort  of  future  do  I  have 
in  the  Air  Force? 

Just  as  big  as  you  want  to  make  it.  In 
the  Air  Force,  talent  has  a  way  of  com- 
ing to  the  top.  It  has  to  be  that  way,  if 
we're  going  to  have  the  best  people  in 


the  right  places,  keeping  America  strong 
and  free. 

What's  the  best  way  to  start 
an  Air  Force  career? 

An  excellent  way— the  way  I  started— is 
through  Air  Force  Officer  Training 
School.  OTS  is  a  three-month  course, 
given  at  Lackland  Air  Force  Base,  near 
San  Antonio,  Texas,  that's  open  to  both 
men  and  women.  You  can  apply  when 
you're  within  210  days  of  graduation,  or 
after  you've  received  your  degree. 

How  long  will  I  be  committed 
to  serve? 

Four  years  from  the  time  you  graduate 
from  OTS  and  receive  your  commis- 
sion. If  you  go  on  to  pilot  or  navigator 
training,  the  four  years  starts  when 
you're  awarded  your  wings. 

Are  there  other  ways  to  become 
an  Air  Force  officer? 

There's  Air  Force  ROTC,  active  at 
many  colleges  and  universities,  and  the 
Air  Force  Academy,  where  admission 
is  by  examination  and  Congressional 
appointment.  If  you'd  like  more  infor- 
mation on  any  Air  Force  program,  you 
can  get  it  from  the  Professor  of  Aero- 
space Studies  (if  there's  one  on  your 
campus)  or  from  an  Air  Force  recruiter. 

United  States  Air  Force 
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Caterpillar  searches  for  uncommon  quality, 
in  people  and  products. 


What  do  you  really  knov\f  about  Caterpillar? 


You  think  of  Caterpillar  as  a  yellow  machine, 
crawling  along  a  muddy  road.  That's  alU 
Think  again. 

Put  49,000  skilled  people  on  that  ma- 
chine. Add  16  manufacturing  plants,  in  both 
hemispheres,  to  your  image. 

Still  not  close  enough. 

Make  that  muddy  road  ten  thousand 
roads.  Mountainous.  Jungle.  Desert.  Snow- 
covered.  Base  camp  bouncers  in  Afi'ica. 
Nation  spanners  in  South  America.  Hill- 
and-dalers  across  Canada.  Construction  site 
hair-raisers,  so  far  beyond  the  reach  of  cities 
that  only  the  Cat  representative  bothers  to 
describe  them. 

Not  one  yellow  machine.  Thousands. 
Not  one  Cat  representative.  An  army  of 
them.  And  a  world-wide  network  of  parts 
suppliers. 

You've  got  to  think  of  design.  Manu- 
facturing. Sales.  And  research — an  average 
of  $40  million  a  year,  spent  on  research. 
(In  1964  it  was  $45  million).  Big  testing 
ground  facilities.  Technical  centers,  among 


the  most  modern  in  the  world. 

You've  got  to  imagine  engineers,  too. 
Mechanical,  chemical,  industrial,  metallur- 
gical, agricultural,  electrical,  civil .  .  .  every 
kind  of  engineer  good  schools  produce. 
Caterpillar  has  an  important  position  for 
all  of  them. 

You  might  check  into  Caterpillar  leader- 
ship in  the  world's  business  community.  We 
stood  48th  on  the  latest  list  of  "500  largest 
manufacturers,"  and  we're  one  of  the  top 
five  exporters  in  the  United  States. 

Ask  your  placement  office  for  informa- 
tion on  Caterpillar.  Find  out  about  some  of 
the  many  contributions  Cat  research  engi- 
neers have  made  in  many  more  fields  than 
earthmoving. 

Got  it?  There's  a  scope  of  operations 
here  that  makes  Caterpillar  a  good  place  to 
put  your  life.  If  you  agree,  get  in  touch.  We 
certainly  need  what  you  have  to  offer! 

CATERPILLAR 


p  and  Cat  are  Registered  Tr; 


irks  of  Caterpillar  Tractor  Co. 


"An  Equal  Opportunity  Bmphygr" 

Caterpillar  Tractor  Co,.  General  Offices,  Peoria,  Illinois  •  Caterpillar  Americas  Co,,  Peoria,  Illinois  •  Caterpillar  Overseas  S,A,,  Geneva  .  Caterpillar  of  Australia  Pty  Ltd., 
Melbourne  -  Caterpillar  Brasil  S, A.,  Sao  Paulo  •  Caterpillar  Tractor  Co.,  Ltd..  Glasgow  •  Caterpillar  of  Canada  Ltd,,  Toronto  -  Caterpillar  France  S. A,  Grenoble  • 
Caterpillar  (Africa)  (Pty.)  Ltd.,  Johannesburg  •  Caterpillar  Mexicans  S.A.  de  C.V.,  Monterrey  •  Caterpillar  Mitsubishi  Ltd.,  Tokyo,  Japan  •  Tractor  Engineers  Ltd.,  Bombay,  India 
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PROGRAM   TO   HIGHLIGHT 
Ul    ELECTRONICS   RESEARCH 

byStu  Umpleby,ME'67 

A  summary  of  national  electronics  and  an  explana- 
tion of  how  the  University  of  Illinois  College  of  En- 
gineering fits  into  the  picture  will  be  presented  at  a 
two-day  conference  held  on  campus  November  22  and 
23.  The  conference  will  consist  of  a  series  of  con- 
secutive panel  discussions  conducted  by  UI  engineer- 
ing professors. 

Professor  Heinz  von  Foerster,  head  of  the  Biological 
Computer  Laboratory  and  a  speaker  noted  for  his  wit 
and  enthusiasm,  will  act  as  general  chairman.  The 
five  areas  of  electronics  research  that  will  be  discussed 
are  quantimi  mechanics,  electro  dynamics,  supercon- 
ductivity, plasma  physics,  and  computation.  People 
from  the  Departments  of  Electrical  Engineering, 
Physics,  and  Computer  Sciences,  and  the  Coordinated 
Science  and  Materials  Research  Laboratories  will 
participate. 

Dr.  Marvin  Krasnow,  Director  of  Industrial  Rela- 
tions for  the  Engineering  Experiment  Station,  ex- 
plained, 'The  Review  of  Electronics  is  held  each  year 
tor  the  purpose  of  promoting  a  smoother  flow  of 
information  between  the  University  and  industry.  So 
far  over  two  hundred  electronics  corporations  have 
expressed  an  interest  in  sending  representatives." 
Krasnow  added  that  although  the  conference  is  de- 
signed for  industrial  representatives,  there  should  be 
room  for  a  limited  number  of  students  and  other 
guests  to  attend. 

Further  information  and  a  schedule  of  events  can 
be  obtained  from  Dr.  Krasnow,  106  Engineering  Hall. 

NSF   GRANTS   BENEFIT 
UNDERGRADUATE   ENGINEERS 

by  Gale  Wiley,  ME '68 

More  than  $150,000  worth  of  scientific  equipment 
for  use  by  undergraduate  students  at  the  University 
of  Illinois  will  be  purchased  with  aid  of  four  grants 
from  the  National  Science  Foundation. 

Two  grants  are  in  Electrical  Engineering.  Professor 
C.  T.  Sah  will  set  up  a  new  solid  state  laboratory  for 


juniors  and  seniors  to  work  on  transistors,  diodes,  and 
similar  new  devices.  Professor  Benjamin  C.  Kuo's 
classes  will  be  provided  with  new  servo-mechanism 
and  control  system   facilities. 

In  the  Department  of  Mechanical  and  Industrial 
Engineering,  new  experimental  instruments  and  facil- 
ities will  be  provided  for  advanced  undergraduate 
classes  in  analytical  thermodynamics  under  Robert 
C.  Dimick. 

In  Chemistry  and  Chemical  Engineering,  this  will 
be  the  third  year  that  NSF  grants  have  provided 
modern  research  equipment  for  undergraduate  chem- 
istry laboratories.  Examples  of  the  chemistry  equip- 
ment, says  Prof.  Edward  F.  Cavanaugh,  are  the  new 
precision  balances.  The  old  pan  balance— familiar  to 
every  high  school  chemistry  student— requires  careful 
balancing  which  cannot  be  done  in  less  than  a  minute 
and  may  take  much  longer.  Illinois  now  has  modern, 
direct-reading  balances  which  give  a  quick  precise 
reading  and  are  used  by  industrial  and  research 
laboratories. 


MORR  STATES  POLICIES 
OF  ENGINEERING  COUNCIL 

"Engineering  Council  is  an  organization  with  a 
vital  function  to  perform  both  for  the  individual 
engineering  student  and  for  the  College  of  Engineer- 
ing." So  stated  .\lan  Morr,  this  year's  Engineering 
Council  president,  in  a  special  interview  for  the 
Technograph. 


Alan   Morr 

Engineering   Council   President 


(Continued  on  page  J9) 
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Ford  Motor 
Company  is: 


responsibility 


Stephen  Jaeger 
B.B.A.,  Univ.  of  Pittsburgh 


A  key  dimension  of  any  job  is  the  responsibility 
involved.  Graduates  who  join  Ford  Motor  Com- 
pany find  the  opportunity  to  accept  responsibility 
early  in  their  careers.  The  earlier  the  better.  How- 
ever, we  know  the  transition  from  the  academic 
world  to  the  business  world  requires  training. 
Scholastic  achievements  must  be  complemented  by 
a  solid  understanding  of  the  practical,  day-to-day 
aspects  of  the  business.  That  is  the  most  direct 
route  to  accomplishment.  < 

Stephen  Jaeger,  of  the  Ford  Division's  Milwaukee 
District  Sales  Office,  is  a  good  example  of  how  it 
works.  His  first  assignment,  in  January,  1963, 
was  in  the  Administrative  Department  where  he  had  the  opportunity  to 
become  famUiar  with  procedures  and  communications  between  dealerships 
and  the  District  Office.  In  four  months  he  moved  ahead  to  the  Sales  Plan- 
ning and  Analysis  Department  as  an  analyst.  He  studied  dealerships  in 
terms  of  sales  history,  market  penetration  and  potentials,  and  model  mix. 
This  information  was  then  incorporated  into  master  plans  for  the  District. 
In  March,  1964,  he  was  promoted  to  Zone  Manager — working  directly  with 
19  dealers  as  a  consultant  on  all  phases  of  their  complex  operations.  This 
involves  such  areas  as  sales,  finance,  advertising,  customer  relations  and 
business  management.  Responsible  job?  You  bet  it  is— especially  for  a  man 
not  yet  25  years  old.  Over  one  million  dollars  in  retail  sales,  annually,  are 
involved  in  just  one  dealership  Steve  contacts. 

As  a  growth  company  in  a  growth  industry.  Ford  Motor  Company  offers 
an  exceptionally  wide  spectrum  of  job  opportunities.  The  chances  are  good 
that  openings  exist  in  your  field  of  interest.  See  our  representative  when 
he  visits  your  campus.  We  are  looking  for  men  who  want  responsibility — 
and  wiU  be  ready  for  it  when  it  comes. 
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THERE'S  A  FUTURE  FOR  YOU  WITH . 


The  American  Road,  Dearborn,  Mrdirean 

An  euuul  upportunity  cmpluyer 


Ai  Hughes  your  application 

will  be  handled  by  graduate  engineers 


The  responsibility  for  evaluating  your 
particular  qualifications  and  attain- 
ments rests  in  the  capable  hands  of 
professional  engineers  at  Hughes 
Aerospace  Divisions.  These  experi- 
enced engineers  are  fully-qualified  to 
assess  your  attainments  and  poten- 
tials, evaluate  them  in  relation  to  your 
areas  of  interest,  and  recommend  fof- 
you  a  career  assignment  in  one  of 
Hughes  many  diversified  activities  in 
the  advanced  aerospace /electronics 
fields. 

You    may   be   assigned   to   work   with 


other  top-level  engineers  and  scien- 
tists on  projects  such  as:  SYNCOM, 
EARLY  BIRD.  PHOENIX,  WALLEYE, 
CORDS,  TOW,  VATE,  SURVEYOR  ...  or 
one  of  many  other  advanced  programs. 

Your  capabilities  may  lead  you  to  im- 
portant assignments  in  aerospace 
vehicle  guidance  and  control,  ad- 
vanced missile  systems,  power  and 
propulsion,  communications  satellites, 
Infrared  and  radar  technology,  elec- 
tronic signal  processing,  advanced  air- 
borne weapon  systems  . .  .  and  many 
others. 


Technical  representatives  from  Hughes 
Aerospace   Divisions  will   visit  your 
campus  soon.  Please  contact  your 
Placement   Director  for  additional   In- 
formation and  to  arrange  for  an  inter- 
view appointment. 
Or,  if  you  prefer,  write: 
MR.  ROBERT  A,  MARTIN 
HEAD   OF   EMPLOYMENT 
HUGHES  AEROSPACE  DIVISIONS 
11940  W.   JEFFERSON   BLVD 
CULVER  CITY,  CALIFORNIA     90232 

US.  CITIZENSHIP  IS  REQUIRED 
AN  EQUAL  OPPORTUNITY  EMPLOYER 


John  Bailey:  BSE  E,  Purdue  Uni-     Milt    Naylor:    B  S.E  E  ,    University    Donald    Eikner:    B  S.E  E  ,    Univer-     Neil  Newkirk:  B  S. ME,  University 
versity.  1933-  Broadcast  Engineer,     of  Arizona,    1961.   Electrical   Engi-    Sity  of  Colorado,  1948.  Corporate     of    Kansas,    1956,    Propulsion    De- 


CBS  (7  years);  TV  Engineer  WLW  neer,   Westinghouse   Electric   Co.  Personnel    Department,    Westing- 

(6   years);    Radar   Field    Engineer,  (1  year):  Computer  Engineer.  Gen-  house  Electric  Company  (8  years); 

Western    Electric    Co.,    Senior  era!  Electric  Co.  (2  years);  Scien-  Scientific   Placement   Representa- 

Scientific  Staff  Representative,  tific   Placement   Representative,  live,    Hughes  Aircraft  Company 

Hughes   Aircraft   Co.    (14   years).  Hughes  Aircraft  Co.  (1  year).  (9  years) 


sign.  Douglas  Aircraft  Company 
(2  years);  Mechanical  Systems. 
Aerospace/STL  (3  years);  Super- 
visor. Engineering  Employment, 
Hughes  Aircraft  Co    (4  years) 


HUGHES 


AEROSPACE    DIVISIONS 
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Howlon^is 
your  shadow? 


At  Douglas  you  can  make  it  reach 
to  the  moon  and  beyond  in  outer 
space  programs.  Or  make  it  a  bul- 
wark against  aggressors  in  some  of 
the  most  vital  defense  projects  of 
our  time.  Or  let  it  fall  on  magnificent 
jet  aircraft  programs  that  are  shrink- 
ing  the  world.  You'll  be  doing 
important  work,  requiring  both 
energy  and  creativity.  But  the  re- 
wards in  rapid  professional  growth 
are  great.  Many  young  graduates 
have  become  supervisors  at  Douglas 
in  only  a  few  years.  So  if  you'd  like 
to  make  your  mark  on  tomorrow, 
get  in  touch  with  us.  We're  an  equal 
opportunity  employer. 


Send  your  resume  to  L.  M.  Kilgore 

Box  697-G,  Corporate  Offices 

Douglas  Aircraft  Co.,  Inc. 

Santa  Monica,  California 
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{C.uiiti}iued  from  page  S5) 

"Engineering  Council  has  a  tremendous  potential 
for  the  engineering  student.  The  several  coordinating 
jobs  for  which  the  Council  exists  give  the  student  a 
chance  to  become  familiar  with  the  campus,  faculty, 
and  the  role  of  engineering  in  our  society.  But,  ob- 
viously, for  the  student  to  benefit  from  the  Council, 
he  must  be  aware  of  its  existence  and  purpose.  Only 
then  can  he  give  his  interest  and  support  or  the 
criticism  needed  for  its  success." 

AVhen  asked  for  his  explanation  of  the  role  of 
Engineering  Council  within  the  College  of  Engineer- 
ing, Morr  said,  "The  most  important  concern  of  a 
college  council,  I  believe,  is  the  improvement  of  the 
academic  climate  within  the  college.  The  most  im- 
portant function  of  a  college  council  is  to  convey 
student  opinion  to  the  college  administration  and 
faculty." 

"Probably  the  best  way  to  improve  student  interest 
and  ]3articipation  in  discussions  of  the  current  major 
technological  trends  is  through  continued  attempts  to 
bring  outstanding  speakers  to  technical  society  meet- 
ings. Student  opinion  can  of  course  be  stated  by  en- 


gineering student  leaders  and  perhaps  througli  sur- 
veys coordinated  by  Engineering  Council." 

When  questioned  about  the  Council's  past  record, 
Morr  replied,  "During  the  past  few  years,  on  this 
and  other  campuses,  there  has  been  increasing  in- 
terest in  finding  ways  by  which  students  can  be  better 
represented  in  decisions  concerning  educational  pol- 
icy. The  College  of  Engineering  last  year  at  Council's 
request  formed  the  Student-Faculty  Liaison  Commit- 
tee both  to  study  the  problem  and  to  actually  con- 
sider students'  suggestions.  At  year's  end  the  faculty 
and  student  members  of  this  committee  were  all  con- 
fident that  substantial  progress  had  been  made.  I  look 
forward  to  another  productive  year  with  students 
expressing  their  ideas  through  this  committee." 

Morr  is  a  junior  in  Mechanical  Engineering  from 
Cerro  Gordo,  Illinois.  His  other  activities  have  in- 
cluded Phi  Eta  Sigma,  James  Scholars,  Triangle 
Fraternity,  and  Engineering  Open  House  Central 
Committee. 

The  Technograph  staff  appreciates  Mr.  Morr's  lofty  ideals 
and  fine  intentions  and  hopes  that  they  are  not  illusions. 
We  remember  the  meeting  two  years  ago  in  which  Engineer- 
ing Council's  members  awarded  themselves  bowling  trophies. 
We  recall  endless  hours  spent  debating  such  pressing  issues 
as  the  size  of  photos  to  be  used  in  the  St.  Pal's  Ball  Queen 
Contest. 

This  year  Technograph  will  help  Mr.  Morr  achieve  his 
programs  by  faithfully  reporting  Council's  activities,  be  they 
lofty  or  lowly.  Bouquets  or  bombs  will  be  passed  out  as 
deserved. 


CIVIL  ENGINEERS: 

Prepare  now  for  your  future  in  highway 
engineering ...  get  the  facts  on  The  Asphalt 
Institute's  new  computer-derived  method 
for  determining  structural  design  of  Asphalt 
pavements  for  roads  and  streets 

Today,  as  more  and  more  states  turn  to  modern  Deep- 
Strength*  Asphalt  pavement  for  their  heavy-duty  highways, 
county  and  local  roads,  there  is  a  growing  demand  for  engi- 
neers with  a  sohd  background  in  the  fundamentals  of  Asphalt 
technology  and  construction. 

Help  to  prepare  yourself  now  for  this  challenging  future  by 
getting  the  latest  information  on  the  new  Thickness  Design 
Method  developed  by  The  Asphalt  Institute.  Based  on  exten- 
sive statistical  evaluations  performed  on  the  IBM  1620  and 
the  mammoth  IBM  7090  computers,  accurate  procedures  for 
determining  road  and  street  structural  requirements  have 
been  developed. 

All  the  facts  on  this  new  method  are  contained  in  The  As- 
phalt Institute's  Thickness  Design  manual  (MS-I).  This  help- 
ful manual  and  much  other  valuable  information  are  included 
in  the  free  student  library  on  Asphalt  construction  and  tech- 
nology now  offered  by  The  Asphalt  Institute.  Write  us  today. 
*Asphalt  Surface  on  Asphalt  Base 

THE  ASPHALT  INSTITUTE 

College  Park,  Maryland 


Thickness  Design  Charts  like  this  (from  the  MS-1  manual) 
are  used  in  this  new  computer-derived  method.  This  chart 
enables  the  design  engineer  quickly  to  determine  the 
over-all  Asphalt  pavement  thickness  required,  based  on 
projected  traffic  weight  and  known  soil  conditions. 


THE  ASPHALT  INSTITUTE 
College  Park,  Maryland 

Please  send  me  your  free  student  library  on  Asphalt  con 
struction  and  technology,  including  full  details  on  you 
new  Thickness  Design  Method. 


riflss 

City.. 

StatP 
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A   Suggestion   for  EE's 

To  the  Editor: 

Again  this  year  the  IEEE  Student  Branch  will  pro- 
vide bus  transportation  to  the  National  Electronics 
Conference  in  Chicago  at  a  nominal  charge.  We  of 
the  Student  Branch  feel  that  this  trip  on  October  26 
can  be  the  highlight  of  the  year  for  any  Electrical 
Engineering  student. 

The  NEC,  founded  in  194-1,  is  sponsored  by  five 
organizations  including  the  University  of  Illinois  and 
the  IEEE.  The  purpose  of  the  NEC  is  "to  serve  as  a 
national  forum  on  electronic  developments  and  their 
application;  ...  to  advance  the  science  of  electronics 
and  its  application  and  use  in  the  public  interest  and 
for  the  public  good  . .  ." 

Students  attending  the  NEC  will  be  able  to  par- 
ticipate in  the  New  Product  Seminars,  brief  definitive 
discussions  conducted  by  personnel  from  the  company 
which  developed  the  product.  Another  feature  of  the 
Conference  will  be  the  largest  technical  program  ever 
presented.  Hundreds  of  scientific  and  engineering 
papers  will  be  presented,  many  of  special  interest  to 
students.  The  ever  popular  exhibition  section  will 
feature  products  of  over  400  companies  ranging  from 
the  smallest  components  to  entire  systems  and  assem- 
bly line  units. 

Complete  details  will  be  announced  at  IEEE  Stu- 
dent Branch  meetings,  or  those  students  interested  in 
attending  may  contact  any  officer  of  the  Student 
Branch.  All  EE's  should  consider  attending  this  year's 
NEC— it's  sure  to  be  a  highlight  of  the  school  year. 

Lester  Holland 
Chairman,  IEEE  Student  Branch 

The   Origin   of   Letters 

To  the  Editor: 

This  letter  has  taken  over  a  year  to  write,  but  better 
late  than  never.  I  want  to  tell  you  how  much  I  en- 
joyed the  May  1964  Technograph  in  particular.  The 
cover  illustration  was  excellent,  as  was  its  accompany- 
ing article.  The  comedy  bit  on  page  nine  was  simply 
hilarious.  How  about  having  more  comedy  in  the 
Technograph? 

One  of  the  Technograph  staff  intimated  to  me  that 
some  of  the  letters  in  the  letters  column  were  plants. 
Is  that  so?  It  may  be  a  good  idea— letters  seem  to 
beget  more  letters,  especially  the  ones  knocking  some- 
thing. What  better  way  to  squeeze  out  student 
opinion? 

David  L.  Junchen 

Junior,  Electrical  Engineering 

A  brief  study  has  shown  that  the  names  of  roommates  of 

Technograph  staff  members  appear  frequently  on  the  letters 

page.  Mr.  Junchen  is  an  exception. 
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The   Boneyard   Fishing   Contest 

To  the  Editor: 

After  spending  almost  five  years  as  one  of  the  most 
typical  (Rhet.  200  and  all)  engineering  students  on 
this  campus,  I  must  protest  your  indifference  to  my 
announcements  regarding  one  of  the  most  traditional 
social  events  on  the  engineering  campus,  the  first 
annual  Boneyard  Fishing  Contest,  formerly  called 
the  Engineers'  Dredge. 

The  Boneyard,  as  you  may  know,  represents  to  the 
Illinois  engineer  much  more  than  just  a  gentle  stream 
spritely  ribboning  its  way  through  his  majestically 
beautiful  campus;  it  represents  the  most  challenging 
and  complex  water  pollution  problem  known  to  man- 
kind. For  years,  Illinois  sanitary  engineers  have  de- 
voted their  time  to  compiling  an  alphabetical  listing 
of  objects  not  found  in  Boneyard  Creek.  The  list, 
originally  short,  has  been  shortened  further  every 
year. 

With  the  wide  variety  of  objects  fished  out  of  the 
Boneyard  thus  far,  the  Boneyard  Fishing  Contest  has 
produced  a  number  of  winners.  For  instance,  last  year 
fifteen  contestants  found  parts  of  the  old  lUiac  I 
alongside  the  Engineering  Research  Laboratory.  Also 
hooked  were  steam  tables,  a  good-sized  Caterpillar 
cliesel  piston,  two  slide  rules  with  attached  suicide 
notes,  and  a  stack  of  three-hundred-thousand  IBM 
cards  tied  alongside  an  engineer's  hiking  boot  and  a 
note  from  a  student  begging  to  be  shot  because  his 
jirogram  wouldn't  run. 

Near  the  Ceramics  Building,  broken  toilet  seats  and 
cracked  flower  pots  gave  the  best  sport  to  the  con- 
testants. Three  million  6J5  electron  tubes  were 
snagged  behind  the  EE  Bldg.  However,  living  objects 
earned  the  biggest  prizes,  and  among  them  were  a 
scaly  two  hundred  pound  fungus  (a  former  Rhet.  200 
instructor) ,  an  obsolete  octopus  used  in  a  servo  lab, 
and  three  nice-sized  piranhas.  The  contestants  who 
caught  these  fish  have  never  been  found. 

I  hope  that  the  Technograph  will  announce  that 
this  year's  Boneyard  Fishing  Contest  will  be  held 
Saturday,  November  13  along  the  famous  creek.  The 
affair  will  be  an  all-day  event.  No  fishing  license  has 
been  required  in  the  past,  and  no  entry  fee  will  be 
charged.  Prizes  are  distributed  accordingly,  with  the 
judges'  decision  final.  For  further  information,  con- 
tact me  or  Gene  Katkus.  We  hope  to  see  everyone 
there  for  this  historical  event. 

Harvey  Checkman 
Senior,  Electrical  Engineering 


HOW  DULL 

WILL  LASER  RESEARCH   BE 

IN  1976 


W'e  have  become  quite  important  in  the  laser  art.  We 
take  much  pleasure  in  the  recognition  accorded  us  for 
contributions  in  materials  and  technology  to  super- 
power infrared  lasers  for  surgery.  Our  laser  work  will 
be  absorbing  some  of  the  physicists,  electrical  engineers, 
and  perhaps  even  mechanical  engineers  among  those 
who  will  be  joining  us  from  the  campus  in  a  few  more 
months.  Others  of  these  Class  of  1966  engineers  we 
shall  soon  have  working  in  technologies  that  they  have 
never  even  heard  of  before  signing  on. 

Greatl  But  before  he  does  sign,  the  kind  of  chap  who 
particularly  interests  us  is  sharp  enough  to  give  a 
thought  to  1976.  So  do  we.  We  fear  technological  ob- 
solescence too.  and  his  19"'6  is  our  1976. 


In  due  time  he  will  be  surprised  to  learn  about  some 
of  the  businesses  we  e.xpect  to  be  in  then.  As  a  thought- 
ful person,  he  will  be  pleased  to  see  how  they  relate  to 
the  genuine  needs  (not  just  the  frivolities)  of  the  living 
human  beings  in  a  peace-based  society.  In  due  time  he 
will  be  phased  in  when  the  fundamental  research  now 
in  progress  is  ready  for  the  engineering  that  will  make 
it  practical. 

Don't  expect  to  read  all  the  details  in  an  ad.  Get  in 
touch  with  us.  By  a  wise  early  choice  of  employer  it  is 
still  possible  to  enjoy  the  immediacy  and  the  amenities 
of  a  career  in  industry  without  a  hea\  \  price  in  personal 
technological  obsolescence. 


EASTMAN   KODAK  COMPANY 

Business  and  Technical  Personnel  Department/ Rochester,  N.Y.  14650 

An  equal-opportunity  employer  offering  a  choice  of  three  communities:  Rochester.  .V.}'..  Kingsport.  Tenn..  and  Longview.  Tex. 


Kodak 


DRIVE  POWER  by  General  Electric:  one  section  of  Bethlehem  Steel  Corporation's  new  mill  at  Burns  Harbor,  Indiana. 


"M'"^ 


75^^*:^ 


^^' 


INDUSTRY  CONTROL  engineer  Bob  Vaughn,  Vir- 
ginia Polytechnic  Inst.,  worked  on  drives, 
control  and  the  new  SCR  armature  regulator, 
from  design  through  installation. 


PRINTED  CIRCUIT  PROCESS  heart  of  automatic 
control,  was  checked  by  Glenn  Keller,  Lehigh 
U.,  on  the  Manufacturing  Program  at  Specialty 
Control   Department. 


CUSTOMER  REQUIREMENTS  for  dc  motors 
were  met  by  Jim  Johnson,  U.  of  Cincinnati,  on 
a  Technical  Marketing  Program  assignment  at 
Large  Generator  &  Motor  Department. 


A  PREVIEW  OF  YOUR  CAREER  AT  GENERAL  ELECTRIC: 

Automating  a  Complete  Steel  Mill 


The  automation  of  Bethlehem  Steel  Corporation's  new  Burns 
Harbor,  Indiana,  cold  rolled  and  plate  mills  is  another  giant 
step  toward  meeting  the  demands  for  stepped-up  steel 
production.  General  Electric  is  uniquely  equipped  to  supply 
all  the  bits  and  pieces  of  automation,  and  to  call  on  and 
integrate  the  skills  of  more  than  120  business  departments 
— skills  that  run  the  gamut  of  specialized  and  systems  engi- 
neering, manufacturing  and  technical  marketing.  Whatever 
the  projects  at  General  Electric,  and  they  are  legion,  a  small- 
company  atmosphere  is  maintained,  so  that  individual  con- 


tributions are  quickly  recognized.  And,  these  become  starting 
points  to  new  discoveries  and  opportunities.  Write  us  now — 
or  talk  with  your  placement  officer— to  define  your  career 
interest  with  General  Electric.  Section  699-14,  Schenectady, 
N.  Y.  {An  Equal  Opportunity  Employer) 

Tigress  Is  Our  Most  Important  Proc/uci^ 

GENERAL^ELECTRIC 
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Hitch  it  to  a  herd  of  grizzlies  . 


or  feed  it  a  IVIotoroia  alternator  system* 


THE   PROBLEM:   how  do  you  give  your  car 

BATTERY  THE   ENERGY  OF  A  GRIZZLY   BEAR  — UPHILL,   DOWNHILL,   OR   JUST  TO  GET  GOING? 


There  was  a  time  when  engineering  an  alternator 
system  was  an  impracticality.  Most  everyone  in  the 
business  tried  it— no  one  could  successfully  mass 
produce  the  automotive  diode  — the  key  to  the  sys- 
tem. Finally,  Motorola  engineers  made  the  break- 
through— alternator  systems  are  committing  hapless 
generators  to  the  museum  showcase. 

Today,  alternator  systems  are  designed  for  auto- 
motive, industrial,  and  marine  use. 

This  sort  of  engineering  sophistication  is  producing 


automotive  electronic  equipment  to  do  things  for  the 
car  that  are  impractical  to  accomplish  mechanically. 

Transistor  ignition  systems  and  electronic  tach- 
ometers, hour  meters  for  trucks  and  stereo  tape 
decks,  all-in-one  air  conditioning  and  heat  control 
systems  — these  are  a  few  of  the  projects  currently 
in  motion  with  Motorola  automotive  engineers. 

The  car  radio?  Sure.  Motorola  makes  that  too.  Paul 
Galvin  mass  produced  the  first  ones  in  1929  ...  to 
start  a  little  business. 


*An  electronic  system  that  maintains  a  consistent,  reliable  energy  supply  for  the  car's  electrical  equipment. 
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A  FINAL  LOOK  AT  THE  QUIET  SUN 

Rick  Ljiigrehr  smiiiihvizi'i-  University  research  in  the 
ionosphere  during  the  past  t-^o  years  of  viimnmm  solar 
activity. 

ENGINEERS-WHAT    ARE    THEY    WORTH? 

Alan  Halpern  presents  facts  and  figures  on  the  value  of 
an  engineering  degree  and  considers  a  few  of  the  problems 

of  entering  industry. 

THE  MATERIALS  RESEARCH   LABORATORY- 
A  PILLBOX  WITH  POTENTIAL 

Gale  H '//<.' V,  -u:kile  e.x plaining  the  purpose  of  the  new 
structure  north  of  the  Physics  Building,  delves  into  the 
motivations  and  ramifications  of  govermnent-sponsored 
research. 


EDITORIAL 

Continuing  education  should  begin  in  college 

ENGINEERING   CAMPUS 

A  .Major  Change  in  the  Engineering  Honors  Program- 
Engineering  Council  Gets  off  to  a  Slow  Start-Faculty 
Discovers  New  Use  of  Students 

BOOK  REVIEWS 

C.  P.  Snow's  The  Two  Cultures  and  a  Second  Look  re- 
viewed by  Stuart  Umpleby 

LETTERS 

A  reader  conmicnts  on  an  article,  and  one  of  '"the  -tOOU" 
asks  for  less  redundant  lectures. 
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COVER 

This  month's  cover  was  drawn  by  Gale 
Wiley,  junior  in  Mechanical  Engineering, 
The  article  ''A  Final  Look  at  the  Quiet 
Sun"  begins  on  page  8. 
Correction:  The  artist  of  last  month's  cover 
was  incorrectly  identified  as  Bill  Haggerup. 
Gale  Wiley  also  designed  that  cover,  en- 
titled "/4  History  of  Computers." 


"At  graduation  I  still  wasn't  sure 

what  Idndofjob  I  should  take" 


I 


"Where  would  1  fit  best .  .  .  lab,  plant,  field,  sales,  administra- 
tion .  .  .  ?  What  kind  of  projects  .  .  .  ?  These  were  questions 
I  couldn't  answer.  So  I  looked  for  a  company  that  would  give 
me  room  for  lateral,  as  well  as  upward,  growth.  One  that  was 
big  enough  and  still  personal  enough  that  I  could  make  adjust- 
ments as  I  went  along,  and  not  get  pigeon-holed. 

1  found  what  I  wanted  at  Phillips. 

Of  course,  Phillips  is  big  .  . .  19th  largest  among  industrials. 
But  as  I  got  talking  to  them,  I  realized  this  was,  surprisingly, 
a  people-type  company.  Pleasant,  direct,  informal.  Personal. 
I  found  out  a  lot  more,  too.  I'd  thought  of  Phillips  only  in  terms 
of  oil,  refining,  gasoline.  I  hadn't  known  they  were  so  deep  in 
LP-gas  .  .  .  Rubber .  .  .  Plastics  .  .  .  Carbon  Black  .  .  .  Rocket 
Propellant  Binders  .  .  .  Fertilizers  .  .  .  Packaging  .  .  .  Textile 
Chemicals!  And  that's  a  highly  abbreviated  list. 

I've  been  here  3  years  now.  I've  had  ample  chance  to  define 
my  career  and  make  changes.  It's  worked  out  very  well. 
Phillips  is  a  growth  company,  and  I  feel  I'm  growing  with  it." 

That  is  not  just  one  person  speaking,  but  a  composite  of 
the  kind  of  comments  we  get ...  a  group  picture.  If  it  sounds 
like  the  kind  of  picture  you  should  be  in,  contact: 


James  P.  Jones 

PHILLIPS  PETROLEUM  COMPANY, 
BARTLESVILLE,  OKLAHOMA  74004 
AN  EQUALOPPORTUNITY  EMPLOYER 


■.My 


A    PHILLIPS    REPRESENTATIVE   WILL   BE   ON   THE   CAMPUS  OF   UNIVERSITY   OF    ILLINOIS   ON   FEB.    18 
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Your  life  at  Du  Pont... 

one  of  a  series  for  technical  graduates 


Hoifir  to  join  DuPont  closest  to  the  top 


Join  us  right  out  of  school.  Few  men  start  higher  at  Du  Pont 
—  or  with  more  promise-than  graduating  engineers.  That's 
because  we  fill  virtually  alj  important  positions  from  within. 

It's  a  policy  that's  helped  us  grow  750%  since  1937.  Since 
1950  our  sales  have  more  than  doubled  from  $1  billion  to  $2.4 
billion.  We  spend  $90  million  a  year  on  research,  $60  million 
of  which  goes  into  the  discovery  of  new  scientific  truths  and 
new  materials. 

And  because  new  products  continually  emerge  from  our  re- 
search labs,  responsible  new  career  opportunities  constantly 
spring  up  for  our  technical  men.  In  fact,  there's  room  for  you 
to  actually  "change  jobs"  within  Du  Pont-to  seek  out  the  spot 
best  suited  to  you  without  loss  of  your  accrued  benefits. 

Consider  us  if  you're  ready  to  mal<e  your  career  decision. 
You  may  be  closer  to  the  top  than  you  think!  Write  us  a  letter, 
or  mark  and  mail  our  coupon  today! 


BETTER  THINGS  FOR  BETTER  LIVING  . . .  THROUGH  CHEMISTRY 

An  equal  opporlunity  employer 


Technical  men  we'll  especially  need  from  the  Class  of  '66 

Chemists  Mechanical  Engineers 

Chemical  Engineers  Industrial  Engineers 

E.  I.  du  Pont  de  Nemours  &  Co.  (Inc.) 
2S31-B  Nemours  Building 
Wilmington,  Delaware  19898 

When  I'm  graduated,  I'll  be  a. 


(List  professionl 

Please  send  me  more  information  about  how  I  might  fit 
in  at  Du  Pont. 


Class 

Maior 

Deeree  exoected 

Colleee 

Mv  address 

Citv 

Sfate_ 

ZiD  Code 
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BdltOridlS     represent  the  opinion  of 
a  majority  of  the  Technograph  staff. 

Continuing  education  should  begin  in  college 


Today  one  of  the  major  concerns  of  the  College  of  Engi- 
neering is  continuing  education.  How  can  the  engineer  stay 
abreast  of  his  field  after  receiving  his  degree?  Most  of  the  efforts 
to  solve  this  growing  problem  revolve  around  such  ideas  as 
returning  to  campus  for  short  periods  of  study,  correspondence 
courses,  and  extension  courses  taught  in  the  engineer's  own 
locahty.  These  efforts  seem  to  acknowledge  that  the  engineer 
has  never  been  taught  or  motivated  to  learn  on  his  own. 

Many  engineering  students  are  also  beginning  to  feel  con- 
cerned about  continuing  education,  not  only  because  they  under- 
stand that  what  they  are  learning  today  may  be  obsolete  tomor- 
row, but  also  because  they  know  the>'  will  ])C  the  problem  in 
the  1980's  if  it  is  not  solved  before  then.  They  look  for  different 
answers  than  the  ones  outlined  above.  They  offer  the  suggestion 
that  more  should  be  done  while  the  engineer  is  still  in  college 
to  teach  him  how  to  learn,  to  give  him  the  self-motivation  re- 
quired to  keep  up  without  artificial  inducements. 

Most  students  understand  that  exams,  quizzes,  and  home- 
work are  necessary  at  the  beginning  of  their  college  careers. 
They  know  that  mental  activity  must  be  disciplined  and  that 
some  freshmen  must  be  taught  to  study.  But  they  also  believe 
tliat  a  really  effective  curriculum  for  instilling  the  desire  for 
continuing  education  must  also  teach  students  to  learn,  and  they 
wonder  why  the  artificial  pressures  cannot  be  relaxed  as  they 
progress  through  school.  They  realize  that  they  need  the  ex- 
perience of  setting  their  own  goals  and  of  learning  to  learn 
rather  than  just  to  study. 

An  engineer  that  stays  abreast  of  new  developments  must 
have  the  ability  not  only  to  furnish  the  answers  to  the  questions 
at  the  end  of  the  chapters,  but  to  furnish  the  questions  as  well. 
Efforts  to  solve  the  problem  of  continuing  education  should  be 
directed  toward  solving  the  cause  of  the  prolilem  rather  than 
its  effects. 
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Why  become  an  engineer  at 
Garrett- AiResearch?  You'll  have  to 
work  harder  and  use  more  of 
your  knowledge  than  engineers 
at  most  other  companies. 


Xf  you're  our  kind  of  engineer, 
you  have  some  very  definite  ideas 
about  your  career. 

For  example: 

You've  worked  hard  to  get  a 
good  education.  Now  you  want  to 
put  it  to  work  in  the  best  way 
possible. 

You  will  never  be  satisfied  with 
run-of-the-mill  assignments.  You 
demand  exciting, 
challenging  projects. 

You  not  only  accept 
individual  responsibil- 
ity —  you  insist  upon  it. 

Does  that  sound  like 
you?  Then  AiResearch 
is  your  cup  of  tea. 

Our  business  is 
mainly  in  sophisticated  aerospace 
systems  and  subsystems. 

Here,  research,  design,  and  de- 
velopment lead  to  production  of 


actual  hardware. 
That  means  you 
have  the  oppor- 
tunity to  start  with 
a  customer's  problem 
and  see  it  through  to  a 
system  that  will  get  the  job  done. 
The  product  lines  at  AiResearch, 
Los  Angeles  Division,  are  environ- 
mental systems,  flight  information 
and  controls  sys- 
tems, heat  transfer 
systems,  secondary 
power  generator 
systems  for  missiles 
and  space,  electri- 
cal systems,  and 
specialized  indus- 
trial systems. 
In  the  Phoenix  Division  there  are 
gas  turbines  for  propulsion  and 
secondary  power,  valves  and  con- 
trol systems,  air  turbine  starters 
and  motors,  solar  and  nuclear 
power  systems. 

In  each  category  AiResearch 

employs  three  kinds  of  engineers. 

Preliminary  design  engineers  do 

the  analytical  and  theoretical 

work,  then  write  proposals. 

Design  engineers  do  the  lay- 
outs; turn  an  idea  into  a  product. 
Developmental  engineers  are 
responsible  for  making  hardware 
out  of  concepts. 

Whichever  field  fits  you  best,  we 
can  guarantee  you  this:  you  can 
go  as  far  and  fast  as  your  talents        Los  Angeles  •  Phoenix 


can  carry  you.  You  can  make  as 
much  money  as  any  engineer  in  a 
comparable  spot  —  anywhere.  And 
of  course,  at  AiResearch,  you'll 
get  all  the  plus  benefits  a  top  com- 
pany offers. 

Our  engineering  staff  is  smaller 
than  comparable  companies.  This 
spells  opportunity.  It  gives  a  man 
who  wants  to  make  a  mark  plenty 
of  elbow  room  to  expand.  And 
while  he's  doing  it  he's  working 
with,  and  learning  from,  some  of 
the  real  pros  in  the  field. 

If  the  AiResearch  story  sounds 
like  opportunity  speaking  to  you— 
don't  fail  to  contact  AiResearch, 
Los  Angeles,  or  Phoenix,  or  see  our 
representative  when  he  comes  to 
your  campus. 
An  equal  opportunity  employer 

AiResearch 

is  challenge 
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Tn  I  IN  K  POW E  R  Ihink  diesel  power  to  drive 
a  truck  as  big  as  a  house.  Think  power  for  the  fun  of  it,  to 
carry  just  two  people  and  their  camping  gear.  Think  gas 
turbine  power.  Think  marine  power.  Think  rockets  and  mis- 
siles, and  farm  equipment  and  earthmovers.  Think  about  a 
career  with  International  Harvester.  Our  4,000  engineers 
and  technicians  are  thinking  power  for  every  purpose  from 
rocket  thrust  combustion  chambers  to  gas  turbine  tractors 
and  trucks.  We're  the  world's  largest  producer  of  heavy- 
duty  trucks,  a  major  producer  of  farm  and  construction 
equipment— and  we're  doing  very  nicely  in  steel.  Gas  tur- 


bines and  aerospace  equipment  also  are  important  parts  of 
our  POWER  complex.  At  IH,  POWER  is  a  2-billion-dollar-a- 
year  plus  business,  with  research  and  engineering  one  of 
our  biggest  budget  items.  We  need  engineers!  We  espe- 
cially need  mechanical,  industrial,  agricultural,  metallurgi- 
cal, general  and  civil  engineers.  If  you're  an  engineering 
graduate  who  is  intrigued  by  POWER  and  its  unlimited 
applications,  you  should  find  yourself  rightat  home  with  us. 

Interested?  Contact  your  Placement  Officer  now  for  a  date  to  see  an  IH 
representative  when  tie  visits  your  campus.  Or  if  interviews  are  not  sched- 
uled, write  directly  to  the  Supervisor  of  College  Relations,  International 
Harvester  Company,  401  North  Michigan  Avenue,  Chicago,  Illinois  50611. 


International  Harvester  puts  the  future  in  your  hands 
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This  article  reviews  the  experiments  conducted  by  the 
University  during  the  International  Quiet  Sun  Years, 
which  began  January  1,  1964.  Seventy  nations  have 
participated  in  the  international  program. 


A  Final  Look  at  the  Quiet  Sun 


hij  Richard  Langrehr 

Many  people  think  of  the  University  of  Illinois  as 
the  only  Big  Ten  school  with  a  cornfield  in  the  center 
of  the  campus.  This  impression,  true  as  it  may  be,  does 
not  do  justice  to  the  UI  as  a  center  of  advanced  scien- 
tific research. 

One  phase  of  this  research  is  currently  being  inves- 
tigated by  Professor  Sidney  A.  Bowhill  of  the  Univer- 
sity of  Illinois  Department  of  Electrical  Engineering. 
Professor  Bowhill,  an  aeronomist,  studies  the  upper 
atmosphere  and  the  chemical  and  physical  processes 
that  deteiTnine  its  behavior.  During  1964  and  1965, 
which  have  been  designated  as  the  International  Quiet 
Sun  Years  (IQSY)  because  the  sunspot  cycle  is  at  a 
minimum,  Professor  Bowhill  coordinated  a  program 
of  rocket  launches  sponsored  by  the  National  Aero- 
nautics and  Space  Administration  to  investigate  the 
effects  of  the  sunspot  minimum  on  the  ionosphere. 


The  ionized  layers  of  the  earth's  otmosphe 
long  distance  radio  communications  possib 


efract  sky  waves   making 


How  the  Sun  Disrupts  the  Ionosphere 

The  sun  itself  consists  of  several  different  layers 
emitting  ver}'  different  types  of  radiant  energy.  From 
the  bright  disk  of  the  sun  or  photosphere  comes  the 
visible  white  light.  Surrounding  the  photosphere  is 
a  region  of  tremendously  hot  gas  called  the  chromo- 
sphere, which  emits  ultraviolet  radiation.  Outside  the 
chromosphere  is  another  region  of  hot  gas  called  the 
corona,  which  radiates  X-rays. 

During  sunspot  maximum,  radiation  from  the 
chromosphere  becomes  five  times  more  intense  and 
coronal  emission  one  hundred  times  more  intense 
than  during  sunspot  minimiun.  Although  no  one  kno\\'s 


This  summary  of  the  University's  research  on  the  ionosphere  during 
the  International  Qjiet  Sun  Years  v/as  compiled  by  Rich  Langrehr, 
a  senior  in  Ae-onoutical  Engineering.  Rich  is  a  member  of  Tau  Beta 
Pi  and  Triangle  Fraternity,  and  is  this  year's  chairman  of  St.  Pat's  Ball. 


why  the  sunspot  number  changes,  the  large  variation 
in  radiant  energy  emission  from  the  sun  produces  dis- 
tinct changes  in  the  earth's  upper  atmosphere. 

Solar  radiation  affects  the  upper  atmosphere  in  two 
distinct  ways.  First,  it  ionizes  the  air  molecules,  pro- 
ducing a  charged  belt  of  particles  around  the  earth. 
This  belt,  known  as  the  ionosphere,  extends  from  ap- 
proximately forty  to  two  hundred  miles  altitude.  Sec- 
ond, this  radiation  heats  the  upper  atmosphere.  Ultra- 
violet rays  penetrate  to  a  height  of  approximately  sixty 
miles  and,  in  fact,  raise  the  temperature  at  this  alti- 
tude to  the  same  as  that  at  ground  level.  X-ray  radi- 
ation, on  the  other  hand,  penetrates  further  than  ultra- 
violet, and  is  largely  responsible  for  the  atmospheric 
ionization  in  the  D  region  (i.e.  40-60  miles  high). 
During  solar  flares  which  occur  at  sunspot  maximum, 
the  number  of  X-rays  increases  tremendously,  pro- 
ducing a  large  increase  in  the  density  of  the  iono- 
sphere. The  increased  density  disrupts  radio  com- 
munications and  causes  static  on  one's  favorite  pro- 
grams. 

Rocket  Soundings  and  Reflection  Tests 

The  main  area  of  interest  at  the  University  of  Illi- 
nois during  the  IQSY  is  with  the  D  and  E  regions  of 
the  ionosphere  (40-100  miles  high).  Two  of  the  most 
popular  means  of  exploring  the  ionosphere  are  with 
radio  transmission-reception  tests  and  rocketsound- 
ings.  The  aeronomy  group  has  used  both  of  these 
methods.  A  series  of  Nike-Apache  rocket  launches 
began  in  April,  1964,  and  continued  through  June, 
1965.  The  rockets  were  fired  from  the  NASA  launch 
site  at  ^^'allops  Island,  Virginia,  and  from  the  USNS 
Croatan  during  a  scientific  cruise  across  the  equator 
and  into  the  South  Pacific.  Aboard  these  rockets  were 
the  following  instruments  built  by  the  University  Co- 
ordinated Science  Laboratory: 

A  DC  Probe— to  measure  the  ionization  level  of 

the  ionosphere. 
A  Radio  Propagation  Receiver— for  receiving  sig- 
nals in  the  2-4  megacycle  band  to  check  on 
the  amount  of  absorption  encountered  by  radio 
signals  transmitted  from  the  earth. 
Ultraviolet    Photometers— a    series     of    sensitive 
cells   which  measure   the  absorption   of  ultra- 
violet rays  from  the  atmosphere. 
(Continued  on  page  10) 
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Does  this  look 
like  an  answer 
to  global  problems  of  ignorance, 
disease  and  physical  deprivation? 


Not  yet.  But  we're  getting  closer. 

Behind  this  movement  is  a  simple  statistic  with  startling  im- 
plications for  all  of  us  —  If  you  count  alt  the  scientists  and 
engineers  since  the  beginning  of  recorded  history,  ninety 
percent  are  alive  today.' 

We  are  now  in  the  midst  of  the  result  — an  incredible  explo- 
sion of  information  from  every  corner  of  the  globe.  And 
somewhere  within  this  explosion  will  be  the  ultimate  answers 
to  mankind's  oldest,  and  newest  problems. 

The  challenges  are  many.  First,  to  understand  the  nature 
of  this  giant  intellectual  force.  Then,  to  find  the  best  way  to 


collect  it,  classify  it,  store  it... and  distribute  it  appropriately 
and  instantly  to  the  people  who  need  it. 

In  this  light,  you  might  consider  today's  Xerox  products  early 
and  primitive  steps  along  a  difficult  but  fascinating  path. 
You'd  be  right.  Yet,  has  anyone  taken  these  steps  before  us? 

Your  degree  in  Engineering,  Science,  Business  Administration 
or  Liberal  Arts  can  qualify  you  for  some  intriguing  openings 
at  Xerox,  in  fundamental  and  applied  research,  engineering, 
manufacturing,  marketing/sales,  finance  and  administration. 
See  your  Placement  Director  or  write  directly  to  Mr.  Stephen  G. 
Crawford,  Xerox  Corporation,  P.O.  Box  1540,  Rochester,  New 
York  14603.  An  Equal  Opportunity  Employer. 


The  Xerox  914  Copier  revolu- 
tionized  the  office  copying  in- 
dustry when  it  was  introduced 
In  1959...  and  really  started  us 
on  our  way. 


Less  than  3  years  later,  the  813 
further  extended  low  cost,  qual- 
ity office  copying.  One-seventh 
the  volume  of  the  914,  it  does 
just  about  everything  the  914 
does  except  copy  solid,  3-dtmen- 
sional  obiects. 


Another  revolution.  An  electro- 
mechanicalchemicaloptical  de- 
vice called  the  2400  because  it 
produces  2.400  copies  per  hour 
directly  from  an  original  docu- 
ment. No  stencil  or  "master" 
of  any  kind.  You  press  a  button. 


XEROX 


TOP  PHOTO;  LDX  (Long  Dis- 
tance Xerography)  scans,  trans- 
mits and  reproduces  images 
over  distances  limited  only  by 
the  transmission  medium. 
Something  like  it  may  print  the 
morning  paper  at  your  break- 
fast table  some  day,  or  help  you 
manage  a  global  business. 
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(Continued  from  page  8) 
Aspect  Sensors— a  combination  of  magnetic  and 
optical  devices  which   determine  the   position 
of  the  rocket  in  relation  to  the  earth's  magnetic 
field  and  the  sun. 
A  Baroswitch— to  determine  when  the  rocket  had 
reached    a    certain    altitude    and    atmospheric 
pressure. 
A  Telemetry  Transmitter— to  rela}'  the  informa- 
tion to  earth. 
Radio  reflection  tests  are  also  a  popular  means  of 
studying  the  ionosphere,  but  the  University  of  Illinois 
during  IQSY  has  concentrated  on  experiments  carried 
aloft  in  rockets. 

Zorro's  Mark  Forty  Miles  High 

The  first  rocket  was  launched  on  April  16,   1964, 


Th.ee  series  of  rocket  launches  we.e  conducted  by  the  University  over 
the  post  Iv/o  years.  The  expeiiments  were  designed  to  study  the 
iono:;phere  and  its  radio  reflective  properties  during  a  period  of 
minimum    solar   activity. 

from  Wallops  Island,  Virginia  and  \erified  the  exist- 
ence of  an  ionospheric  phenomenon  known  as  the 
"Z-trace".  As  the  rocket  proceeded  upward,  the  3- 
megacycle  radio  signal  directed  to  it  from  earth  faded 
out  due  to  the  bending  of  the  signal  by  the  iono- 
sphere. Nevertheless,  after  the  rocket  passed  through 
the  reflective  layer  the  signals  were  again  received, 
much  like  light  coming  out  the  back  of  a  mirror. 
Professor  Bowhill  said  that  these  A\ere  not  signals 
which  had  passed  through  the  ionosphere,  but  were 
the  "Z-trace,"  a  companion  signal  created  in  the 
ionosphere. 

This  "Z-trace"  effect  may  be  compared  to  an  elec- 
trical transformer,  where  passage  of  one  current  gen- 
erates a  second,  even  though  there  is  an  insulating 
barrier  between  the  two. 

In  addition  to  verification  of  the  "Z-trace,"  a  much 
more  precise  measurement  of  electron  density  in  the 
ionosphere  than  hitherto  was  obtained  by  the  use  of 
a  special  circuit,  which  used  the  returning  signal  to 
automatically  keep  constant  the  strength  of  the  out- 
bound signal.  Several  of  the  other  instruments  were 
a  plasma  probe  to  measure  ion  density  and  electron 
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temperature,  photometers  to  measure  intensity  of 
ultra\iolet  light,  and  a  device  to  measure  atmospheric 
pressure. 

The  Day  that  Rockets  Rose  with  the  Sun 

On  July  15,  1964,  three  Nike-Apache  rockets  were 
launched  over  a  period  of  several  hours  around  dawn. 
This  was  the  first  series  of  rockets  ever  shot  into  the 
ionosphere  to  explore  just  what  happens  when  dark- 
ness changes  to  daylight. 

The  rockets  went  up  at  4  a.m.  while  darkness  cov- 
ered the  launch  site  and  the  sky  overhead;  5:20  a.m. 
when  sunlight  streaking  past  the  edge  of  the  earth  was 
striking  the  underside  of  the  ionosphere  but  the  At- 
lantic Coast  was  still  in  darkness;  and  6:25  a.m.  when 
full  daylight  conditions  existed. 

The  telemetry  from  these  launches  revealed  that 
under  the  influence  of  light,  the  number  of  electrons 
in  the  lower  ionosphere  increases  greatly.  This  in- 
crease comes  from  two  sources.  One  is  the  "piggy- 
back" electrons— electrons  which  had  been  free  during 
the  previous  daylight  period  and  during  darkness 
attached  themselves  to  gas  molecules.  The  other  is 
by  photo-ionization  m  which  light  creates  many  new- 
free  electrons.  These  electrons  absorb  radio  signals 
which  decrease  the  transmission  range  of  stations, 
explaining  why  it  is  difficult  to  receive  long-range 
broadcasts  on  your  home  radio  after  daylight. 


Red  sand  flies  as  a  post-dawn  rocket  .s  lifted  in 
Telemetry  fiom  these  lounches  revealed  that  under  the 
light,  the  number  of  radio  signals  absorbing  electrons 
atmosphere    increases. 

(Continued  on  page  14) 
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Whose  new 
battery  lets 
you  carve  like 
an  expert 
anywhere? 

The  same  Union  Carbide  that 
makes  graphite  cloth  for 
rocket  nozzles. 


Carve  fast  and  with  the  flourish 
of  a  master  chef  whether  you  are 
in  the  woods  of  Maine,  your  own 
back  yard,  or  having  a  formal  din- 
ner party. 

Xew  cordless  electric  cai'ving 
knives  take  full  advantage  of  bat- 
tery power.  They  are  conveniently 
portable  and  weigh  half  as  much 
as  leading  cord  models.  What's 
more,  these  knives  are  so  power 
packed  they  can  slice  roast  beef, 
ham,  turkey  and  other  meats  in  a 
jiffy,  making  neat  slices  all  the 
way.  Their  energy  comes  from 
a  new  kind  of  EvERE.XDY  nickel- 
cadmium  battery  developed  by 
Union  Carbide.  It's  rechargeable. 

A  lot  of  new  things  are  hap- 
pening at  Union  Carbide.  Another 


recent  development  is  graphite 
textiles  used  both  in  the  white 
heat  of  rocket  blasts  and  the  ex- 
treme high  temperatures  of  in- 
dustrial furnaces.  And  compact 
fuel  cells,  which  genei'ate  electric 
power  by  a  chemical  reaction  and 
provide  a  whole  new  source  of 
energy,  are  also  now  being 
marketed. 

To  keep  bringing  you  these  and 
many  other  new  and  improved 
products,  we'll  be  spending  half  a 
billion  dollars  on  new  plant  con- 
struction during  the  next  two 
years. 


Union  Carbide  Corporatic 
Food  Products,  Internatic 


:  Carbon  Produc 
Silccones.  Slerlil 
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Ford  Motor 
Company  is: 


:hallenge 


Dole  Antlcrsoii 
B.A.,  Willenberg  Unit 


At  many  companies  the  opportunity  to  work  on 
challenging  projects  comes  after  many  years  of 
apprenticeship  and  a  few  grey  hairs.  Not  so  at 
Ford  Motor  Company  where  your  twenties  can 
be  a  stimulating  period.  There  are  opportunities 
to  prove  your  worth  early  in  your  career.  Dale 
Anderson's  experience  is  a  case  in  point. 
After  receiving  his  B.A.  in  Physics  in  June,  1962, 
Dale  joined  our  College  Graduate  Program  and 
was  assigned  to  our  Research  Laboratories. 
Recently  he  was  given  the  responsibility  for  cor- 
recting cab  vibration  occurring  on  a  particular 
type  of  truck.  His  studies  showed  that  tire  eccen- 
tricity was  the  cause  of  the  trouble.  Since  little  change  could  be  effected 
in  tire  compliance,  his  solution  lay  in  redesigning  the  suspension  system. 
Tests  of  this  experimental  system  show  the  problem  to  be  reduced  to  an 
insignificant  level. 

That's  typical  of  the  kind  of  meaningful  assignments  given  to  employes 
while  still  in  the  College  Graduate  Program — regardless  of  their  career 
interest.  No  "make  work"  superficial  jobs.  And,  besides  offering  the  oppor- 
tunity to  work  on  important  problems  demanding  fresh  solutions,  we  offer 
good  salaries,  a  highly  professional  atmosphere  and  the  proximity  to 
leading  universities. 

Discover  the  rewarding  opportunity  Ford  Motor  Company  may  have  for 
you.  How?  Simply  schedule  an  interview  with  our  representative  when  he 
visits  your  campus.  Let  your  twenties  be  a  challenging  and  rewarding  time. 


THERE'S  A  FUTURE  FOR  YOU  WITH . . .  v|»«v#>^ 

The  American  Road,  Dearborn,  Michigan 

An  equal  opportunity  employer 
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You  wouldn't  even  consider  a  ball  bearing 
unless  you  needed  reliability.  So  be  sure  you 
get  performance  —  buy  a  ball  bearing  that  is 
designed  and  built  of  quality  components 
with  features  that  will  meet  the  demands 
of  the  application.  Sealm aster  ball  bearings 
offer  an  unmatched  combination  of  Quality, 
Performance  and  Economy.  This  means  that 


Standard 
Medium  Duly 
FLANGE  UNIT 


you  can  rely  on  Sealmaster  and  you  can 
afford  its  cost.  You  can  pay  more  than  you 
would  for  Sealmaster  and  get  no  more  — 
or  —  you  can  pay  less  and  get  a  whole  lot 
less.  Contact  Sealmaster  today  and  inquire 
about  the  ball  bearing  that  has  the  right 
balance  of  performance  and  economy. 

Write  for  complete  line  Catalog  164. 


SEALMASTER 


v/ 


SEALMASTER  BEARINGS 

A  DIVISION  OF 

STEPHENS-ADAMSON   MFG.   CO. 

41   RIDGEWAY  AVE.   •   AURORA,   ILL.  60506 

PLANTS  LOCATED  IN:  LOS  ANGELES,  CALIFORNIA 

CLARKSDALE,  MISSISSIPPI  •  BELLEVILLE,  ONTARIO 

MEXICO  DF 
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(Continued  from  page  10) 
Rockets  Discover  Hot  Ionosphere 

The  next  series  of  rockets  was  fired  o\'er  the  Atlan- 
tic from  the  USNS  Croatan,  a  Navy  aircraft  carrier 
equipped  to  transport,  haunch,  track,  and  retrieve  in- 
formation from  sounding  rockets.  In  the  first  test  on 
November  10,  1964,  hand  and  sea  bases  worked  to- 
gether on  a  dawn  study  with  a  rocket  shot  at  6:07 
a.m.  EST.  Its  radio  reports  were  recorded  both  on 
land  and  shipboard.  Antennas  installed  on  the  Croatan 
were  tested  for  the  University's  project  by  flying  a 
duplicate  of  the  rocket's  instmments  over  the  vessel 
by  helicopter.  The  University's  first  rocket  also  carried 
experiments  for  the  University  of  Michigan,  Univer- 
sity of  Birmingham,  England,  and  the  Geophysics 
Corporation  of  America. 

The  second  and  third  rockets  in  this  series  were 
fired  on  November  19  at  3:20  and  5:02  p.m.  EST  to 
investigate  the  daytime  ionosphere  and  ionospheric 
changes  from  daylight  to  darkness. 

An  analysis  of  the  data  from  the  sounding  rockets 
revealed  that  some  high  altitude  electrons  had  un- 
explainably  high  temperatures.  These  unexpected  re- 
sults prompted  the  development  of  the  non-local  heat- 
ing theory.  According  to  this  theory,  the  sun's  ultra- 
violet radiation  releases  electrons  from  atoms  in  the 
middle  layers  of  the  ionosphere  with  such  energy  that 
many  of  them  s]jiral  upward  to  the  protonosphere 
(the  highest  ionospheric  layer)  along  the  lines  of 
force  of  the  earth's  magnetic  field.  This  energy  is 
dissipated  in  collisions  with  other  electrons,  heating 
them  to  temperatures  as  high  as  3000  degrees  centi- 
grade. The  temperature  would  rise  even  higher  were 
it  not  for  the  fact  that  hot  electrons  are  very  efficient 
dissipators  of  heat. 

At  sunset  the  source  of  heat  is  cut  off,  but  the 
amount  of  energy  stored  as  heat  in  the  protonosphere 
is  sufficiently  large  that  it  cannot  be  iminediatelv 
carried  downward  toward   llir   ciitli.   'lln'   ihdIoho- 


this  spring  in  the  region  of  the  magnetic  equator 
during  a  three  month  cruise  to  eastern  reaches  of  the 
South  Pacific.  These  rockets  were  fired  at  0°,  16°, 
32°,  and  48°  South  Magnetic  Latitude  at  equal  ele- 
vations of  the  sun.  The  ionospheric  profiles  \\'ere  dis- 
covered to  be  essentially  the  same  at  the  latitudes  of 
16°  S,  32°  S,  and  48°  S.  However,  the  profile  obtained 
from  the  rocket  fired  at  0°  S  Magnetic  Latitude  was 
different.  This  effect  was  explained  by  the  fact  that 
the  cosmic  ray  flux  drops  off  by  a  factor  of  five  at 
the  magnetic  equator,  thereby  producing  a  decrease 
of  electron  density  in  the  D-region  of  the  iono- 
sphere. 

Thus,  over  the  past  two  years,  rockets  were  launched 
during  the  four  seasons  of  the  year,  at  sunrise  and 
sunset,  and  at  a  number  of  southern  latitudes.  Future 
rocket  firings  are  planned  to  examine  specific  and 
unusual  behavior  in  the  ionosphere.  For  example,  this 
winter  rockets  will  be  fired  both  from  Ft.  Churchill, 
Canada,  to  study  the  effects  of  certain  auroral  dis- 
plays and  from  Wallops  Island,  Virginia,  to  study 
unusual  sunrise  effects. 

Antennas  to  Continue  Research 

The  work  being  done  in  studying  the  ionosphere  is, 
however,  not  solely  confined  to  rocket  research.  An 
aeronomy  field  station  consisting  of  two  giant  anten- 
nas ^\'ill  soon  be  constructed  at  the  UI  with  a  large 
grant  from  the  National  Science  Foundation.  The  first 
antenna  will  be  a  half-mile  long  dipole  created  by 
stretching  wires  from  a  center  tower  300  feet  high  to 
equally  high  towers  a  quarter  mile  on  each  side  and 
the  second  will  be  a  square  loop,  250  feet  on  a  side, 
supported  at  the  top  of  four  100-foot  towers.  They 
will  send  radio  signals  straight  up  into  the  ionosphere 
and  record  the  daily,  seasonal,  and  yearly  changes  in 
the  radio  reflective  layer  which  surrounds  the  earth 
and  the  effects  of  daylight,  sunspots,  and  other  fac- 
tors on  radio  communications. 


uring    part    of   the    rocket   shows   the 
marked    the    first    series    ever   shot    into    the    ionophere   to    learn    what 

sphere  then  acts  as  a  vast  heat  reservoir,  gradually 
releasing  this  energy  to  lower  levels.  Thus  the  theory 
suggests  a  mechanism  for  heating  the  night-time 
ionosphere. 

Research  in  the  South  Pacific 
The  most  recent  series  of  rockets  were  launched 


iensing     probe     portmlly 
happens   during    the    chc 


ndcd.    Three    such    probes    were    launched    and 
from   darkness   and   sunlight. 


When  the  data  from  the  rocket  launches  and  dipole 
antennas  is  thoroughly  evaluated,  a  much  clearer  pic- 
ture of  ionospheric  conditions  should  emerge.  This 
added  knowledge  will  certainly  help  engineers  find 
new  techniques  for  improving  the  range  and  quality 
of  radio  and  television  broadcasts. 
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NEWS  TRAVELS 

FASTER  ON 

TIMKEN  BEARINGS 


"NEITHER  RAIN  NOR  .  .  ." 
In  snow  country,  the  mail  goes 
through  on  a  Ski-Doo  Bom- 
bardier power-sled,  made  by 
Bombardier  Snowmobile  Ltd., 
Quebec.  It  is  also  used  on  trap 
lines,  for  sports  and  for  haul- 
ing supplies.  TImken'  bear- 
ings in  the  clutch  give  it  extra 
capacity  in  a  small  space. 


WHEELS  AND  SHAFTS.  What- 
ever you  build— wheelbarrows 
to  steel  rolling  mills— Timken 
tapered  roller  bearings  can 
help  it  perform  better,  longer. 
They're  precision-made  of 
nickel-rich  steel  by:  The 
Timken  Roller  Bearing  Com- 
pany, Canton,  Ohio.  Also 
makers  of  Fine  Alloy  Steel  and 
Rock  Bits. 


WORLD-WIDE  CABLES.  The 
C.S.  Long  Lines,  new  Bell  Sys- 
tem cable-laying  ship,  is  on 
the  high  seas.  In  its  wake, 
thousands  of  miles  of  cable, 
paid  out  at  eight  knots.  2,816 
Timken  bearings  keep  the 
ship's  linear  cable  engine 
operating. 


EXTRA!  EXTRA!  This  Goss 
Headliner  Mark  II  press  runs 
70,000  newspapers  an  hour. 
It  prints  in  color.  It  folds.  It 
delivers  the  papers  to  the  load- 
ing dock.  Not  one  Timken 
bearing  has  required  prema- 
ture replacement. 


QUALITY  TURNS  ON 

TIMKEN 

S  TAPERED  ROLLER 

BEARINGS 


Learn  More  About  the  Timken  Company,  an  Equal  Opportunity  Employer.  Send  for  Career  Booklet. 
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How  much  is  an  engineering  degree  worth  and  what  extra  salary  is 
gained  by  obtaining  a  graduate  degree?  These  questions  are  answered 
by  a  study  just  completed  by  the  Engineering  Placement  Office.  This 
article  is  the  first  in  a  series  pertaining  to  engineers  and  the  opportuni- 
ties open  to  them  after  graduation. 


Engineers-What  Are  They  Worth? 


by  Alan  HaJpern 
The  engineering  graduate  is  wanted  indeed,  for 
even  though  American  universities  are  graduating 
more  engineers  than  ever  before,  industry,  govern- 
ment, and  graduate  schools  are  consuming  them  and 
demanding  more.  According  to  Mrs.  Pauhne  Chap- 
man, Placement  Officer  for  the  college  of  engineering, 
"Employment  opportunities  for  engineering  graduates 
are  better  than  ever  before.  Demand  is  particularly 


Companies  need  vastly  increasing  numbers  to  fill  the 
jobs  created  by  the  continuing  economic  boom.  But 
not  only  industry  is  pursuing  engineering  graduates. 
Government  agencies  have  larger  quotas  to  fill  and 
universities  are  becoming  increasingly  aggressive  in 
their  quest  to  enlist  nevi?  instructors. 

The  intensifying  demand  has  forced  companies  to 
increase  their  starting  salaries  in  order  to  obtain  the 
necessary    technical    manpower.     It    has     prompted 
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23 

13 
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822.38 

1015.00 
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1000.00 
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Ag.  E. 

13 
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— 

heavy  for  engineers  who  possess  advanced  degrees." 
Flashy  Recruiting  Techniques 

Certainly  one  of  the  prime  evidences  of  this  esca- 
lating demand  for  engineering  students  is  the  scram- 
ble by  corporations  to  hire  graduating  college  seniors. 

Alan  Halpern,  Technograph  Circulation  Manager,  is  a  sophomore  in 
Etectricot  Engineering  from  Danville,  Illinois.  He  is  treasurer  of  Phi  Eta 
Sigma  and   a  diligent  participant  in  the  engineering   honors   program. 


changes  in  many  companies'  recruiting  efforts  and 
caused  increasing  concern  among  corporate  officials 
about  the  apparently  unending  upward  spiral  in  the 
bidding  for  new  personnel. 

Most   companies   are   developing   sophisticated   re- 
cruiting programs  to  lure  the  graduate  to  their  busi- 
ness. Companies  are  sending  task  forces  to  do  their 
(Continued  on  page  18) 
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Engineering  and  Science  at  RCA 


Neural  Networks 

For  a  long  lime  machines  that  recognize  speech 
have  stimulated  the  imagination  of  scientists, 
from  the  engineer  to  the  linguist,  both  because 
of  their  potential  usefulness  to  communication 
technology  and  for  the  formidable  technical 
challenge  they  represent.  Several  years  of  re- 
search at  RCA  have  resulted  in  notable  suc- 
cesses in  this  field  by  using  networks  of  elec- 
tronic neurons  (simulated  nerve  cells)  to  iden- 
tify phonemes — the  smallest  practical  units 
into  \\hich  speech  sounds  can  be  divided  with- 
out losing  their  identity.  These  neural  net- 
VNOrks  operate  on  the  several  outputs  of  a 
spectrum-analyzing  filter,  dynamically  examin- 
ing the  spectrum  and  making  decisions  as  to 
phoneme  identity. 


During  recent  investigations,  18  consonant 
sounds  (for  example,  /m/  as  in  "mad"  and 
/h/  as  in  "hid")  and  10  vowel  sounds  were 
identified  with  86"^;  to  99'7  reliability  when 
uttered  by  any  of  6  speakers.  Machine  recog- 
nition of  consonants  is,  in  general,  much  more 
elusive  than  that  of  vowels,  since  the  identity 
of  consonants  is  hidden  in  the  transient  be- 
havior of  the  spectrum  to  a  much  greater  ex- 
tent than  in  its  steady-state  nature,  as  is  the 
case  with  vowels.  Vowel  characteristics,  how- 
ever, usually  are  more  speaker  dependent. 
The  recognition  performance  obtained  repre- 
sents, by  a  considerable  margin,  the  best  re- 
sults achieved  to  date  by  any  investigator. 

A  "neuron,"  as  used  in  these  networks,  is  a 
simple  computing  element  exhibiting  the  char- 
acteristics of  fan-in  and  fan-out,  an  input 
threshold,  and  a  specified  analog  relation  be- 
tween output  and  input  when  the  input  ex- 
ceeds threshold.  An  array  of  several  hundred 
neurons  used  in  speech  analysis  is  structured 
in  layers:  the  first  layer  receives  20  parallel 
inputs  from  the  spectrum  filter,  and  by  inter- 
connections among  its  member  neurons  makes 
elementary  decisions  about  the  shape  of  the 
spectrum.  The  many  outputs  of  the  first  layer 
pass,  in  turn,  to  a  second  and  then  to  succes- 
sive layers,  which  make  ever  more  sophisti- 
cated judgments  both  of  the  instantaneous 
characteristics  of  the  spectrum  and  of  the 
nature  of  its  changes  with  time.  Finally,  binary 
logic  networks  make  decisions  as  to  the  most 
likely  identity  of  the  phoneme. 

In  speech  processing,  neural  networks  per- 
form with  great  simplicity,  limited-accuracy 
operations  on  a  large  number  of  simultaneous 
inputs,  and  maintain  continuously  analog 
measures  of  the  reliability  of  each  decision  by 
virtue  of  the  analog  properties  of  the  comput- 
ing elements.  These  properties,  so  well  suited 


for  speech  analysis,  arc  just  those  required  for 
solving  pattern  recognition  problems  in  general. 
It  is  not  surprising  then,  that  neural  networks 
also  show  exciting  promise  in  the  fields  of 
visual  and  other  kinds  of  pattern  recognition, 
as  well  as  speech. 


W 


Reference— A.  L.  Nelson,  M.  B.  Herscher.  T.  B. 
Martin,  H.  J.  Zadelt,  J.  W.  Falter,  "Acoustic  Recog- 
nition by  Analog  Feature-Abstraction  Techniques," 
Proc,  of  Symposium  on  Models  of  Percepts 
Speeclt and  i'isuat Form,  14 Sow,  1964.  Bostttn,  Mass. 

A  Novel  Frequency  Divider  for 
TV  Sync  Generators 

An  economical,  efticient  and  high-performance 
frequency  divider  circuit  for  use  in  new  RCA 
color  TV  broadcast  equipment  has  been  de- 
veloped. The  circuit  is  a  monostable  multivi- 
brator with  a  unique  ability  to  adjust  its  timing 
period  to  be  proportional  to  the  period  of  the 
input  trigger  pulses.  The  circuit  uses  only  two 
transistors,  and  it  has  the  ability  to  divide  an 
input  frequency  by  a  constant  for  a  wide  range 
of  input  frequencies.  It  is  also  quite  immune 
to  power  supply  variations  and  requires  no 
precision  capacitors.  The  circuit  requires  no 
externally-applied  AFC  voltage  for  regulating 
the  timing  period,  such  as  would  be  required 
in  this  application  with  an  ordinary  mono- 
stable  divider. 


The  two  periods  of  a  cycle  of  operation,  as 
shown  in  the  waveforms,  are  first,  "measure," 
and  then  a  "recover."  When  the  circuit  is  in 
the  rest  or  "stable"  state,  01  is  saturated  and 
02  is  turned  ofl'.  Once  triggered  by  an  input 
pulse,  Q2  is  placed  in  a  constant  current  con- 
ducting mode  which  causes  C2  to  discharge  at 
an  essentially  constant  rate.  This  action  is  ter- 
minated by  the  next  succeeding  pulse  which 
leaves  the  voltage  across  C2  at  a  value  directly 
related  to  the  time  period  between  the  pulses. 
The  capacitor  voltage  is  thus  a  measure  of  the 
pulse  repetition  interval.  The  second  pulse, 
which  terminates  the  measure  period,  also 
causes  regenerative  circuit  action  which  turns 
02  off.  Succeeding  input  pulses  cause  no  fur- 
ther circuit  action  until  C2  charges  (through 
R4)  to  the  point  where  diode  CR2  can  again 
conduct.  The  first  trigger  pulse  following  the 
"recover"  period  causes  the  cycle  to  reoccur. 

A  constant  frequency  division  ratio  is  main- 
tained over  a  wider  input  frequency  range  than 
was  previously  possible  as  a  result  of  the  self- 
adjusting  timing  feature.  A  new  color  sync 
generator,  which  uses  this  type  of  circuit  in 
the  frequency  divider  that  relates  the  horizontal 
and  vertical  scanning  frequencies,  is  proving 
to  be  highly  successful.  A  525:1  divider  chain 


is  used  which  requires  only  8  transistors.  If  a 
chain  of  binary  stages  were  used,  22  transistors 
would  be  required.  Also,  a  modified  form  of 
this  circuit  is  used  to  relate  the  horizontal 
scanning  frequency  to  the  color  TV  subcarrier 
frequency. 


Reference — A.  J,  Banks  and  F,  J,  Johnson,  "Novel 
Fretjuency  Dividers  for  TV  Sync  Generators,"  1965 
IEEE  International  Convention  Record,  Part  2. 

Transistorized  Portable  "Victrolas" 

.Mlliough  transistors  ha\e  previously  enjoyed 
widespread  use  in  portable  receivers  and  mili- 
tary communication  equipment,  only  recently 
have  solid-state  devices  made  any  significant 
penetration  into  line  operated  home  instru- 
ment equipment.  Ad\ancing  device  technology 
has  made  transistor  circuitry  cost  competitive 
with  equivalent  tube  circuitry,  while  providing 
improved  reliability,  instant  warm-up,  lighter 
weight  and  cooler  operation. 

In  low-cost  phonographs  using  single  stage 
tube  amplifiers,  high-output  pickups  are  re- 
quired. Such  pickups  are  quite  stiff  mechani- 
cally, require  a  high  stylus  force,  and  thus 
track  marginally.  These  low-cost  amplifiers 
ordinarily  use  "transformerless"  power  sup- 
plies with  the  attendant  design  problems  of 
minimizing  hum  and  shock  hazards. 

RCA  Victor's  new  transistorized  portable 
phonographs  use  multistage  DC-coupled  cir- 
cuits providing  ample  power  gain  for  use  with 
pickups  of  higher  compliance  and  smoother 
frequency  response.  Record  wear  and  tracking 
are  thereby  improved.  The  higher  efficiency  of 
the  output  stage  and  the  elimination  of  the 
heater-power  requirement  result  in  a  cooler 
amplifier — and  make  possible  the  use  of  a 
secondary  winding  on  the  phonograph  motor 
for  the  power  supply.  The  resulting  isolation 
eliminates  the  shock  hazard  and  makes  pos- 
sible the  application  of  conventional  ground- 
ing techniques. 

To  minimize  costs  and  improve  reliability, 
this  amplifier  has  been  designed  to  be  built  on 
a  printed  circuit  board.  The  need  for  a  separate 
supporting  chassis  has  been  eliminated  by 
mounting  the  printed  board  under  the  turn- 
table on  the  record  changer  motorboard,  al- 
lowing the  output  chokes  and  filter  capacitor 
to  extend  through  the  motorboard.  The  motor- 
board  serves  both  as  a  heat  sink  and  mounting 
for  the  output  transistors.  Volume  and  tone 
controls  are  mounted  on  the  motorboard,  and 
all  inter-connecting  cables  and  wiring  are  in- 
tegral with  the  record  changer  assembly. 


Refen 


-J.  A.   Tourtellot,  RCA  technical  report. 


These  are  only  a  few  of  the  recent  achievements  which  are 
indicative  o(  the  great  range  of  activities  in  engineering  and 
science  at  RCA.  To  learn  more  about  the  many  scientific 
challenges  awaiting  bachelor  and  advanced  degree  candi- 
dates in  EE.  ME.  ChE,  Physics  or  Mathematics,  write: 
College  Relations,  Radio  Corporation  of  America.  Cherry 
Hill,  New  Jersey. 

Af}  Equal  Opportunity  Employer 
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(Continued  from  page  16) 
campus  recruiting.  Some  companies  have  sent  a  num- 
ber of  executives  out  on  campuses  for  the  expressed 
purpose  of  conducting  interviews.  Many  companies, 
in  addition,  conducted  "recruit  by  mail  programs"  at 
schools  they  were  unable  to  visit.  Ford  has  a  sleek, 
experimental  gas  turbine  truck  of  the  future  making 
a  12,000  mile  tour  of  college  campuses  to  demonstrate 
the  company's  technological  advancements  and 
achievements.  Other  ways  of  attracting  graduates  are 
being  tried  by  many  companies.  Summer  work  pro- 
grams have  been  instituted  in  an  effort  to  generate 
interest  and  provide  advertising. 

Universities  themselves  are  demanding  increasing 
numbers  of  engineers,  not  just  for  teaching  but  also 
for  research.  Many  employers  don't  yet  realize  it,  but 
from  now  on  colleges  and  universities  themselves  are 
going  to  be  making  tremendous  demands  for  the  same 
persons  corporate  recioiiters  are  seeking  to  staff  their 
research  and  development  programs. 

Low  Morale  and  Inflated  Egos 

One  of  the  unusual  repercussions  of  this  escala- 
tion is  a  personnel  problem  in  some  companies.  The 
constant  upward  spiralling  of  starting  salaries  is  com- 
pressing the  range  between  the  new  engineer  and  the 


Mrs.  Pauline  V.  Chopman,  director  of  engineering  placement,  talks 
with  Alan  Holpern,  Tethnogroph  circulation  manager  and  a  sopho- 
more  in   engineering,   about   opportunities   for   graduating    engineers. 

older  employees.  Says  one  executive,  "It  hurts  morale 
of  older  employees  who  see  the  spread  constantly 
narrowing,  and  it  causes  dissatisfaction  among  the 
new  ones  because  it  makes  them  reach  a  salary  plateau 
much  sooner  than  before." 

Another  problem  is  that  a  graduate  sought  by  many 
firms  is  likely  to  have  an  inffated  appraisal  of  his  own 
talents.  The  impression  of  some  men  coming  out  of 
college  now  is  quite  distorted.  Because  of  their  sud- 
den rise  to  the  limelight,  they  sometimes  feel  a  sense 
of  personal  worth  far  beyond  what  they  realistically 
should  expect.  Their  views  of  their  own  worth  and 
future  careers  in  industry  are  often  inflated,  and 
they're  unhappy  when  they  find  they  can't  skip  right 
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past  several  nmgs  of  the  ladder. 

How  Salaries  Offered  lllini  Compare 

Nationally,  engineering  continues  to  hold  its  posi- 
tion as  the  highest  salaried  field  for  college  graduates. 
Starting  salaries  for  engineers  with  bachelor's  degrees 
are  between  $575  and  $650  per  month.  Higher  salaries 
are  offered  to  those  ranking  higher  in  their  class. 
Starting  salaries  for  engineers  with  Master's  Degrees 
generally  range  from  $700  to  $800  a  month. 

Accurate  records  of  graduates  of  the  UI  College  of 
Engineering  are  kept  by  Mrs.  Chapman.  According 
to  the  latest  statistics,  released  in  June,  1965,  the 
average  beginning  salary  for  graduates  with  bachelor's 
degrees  was  $640.56  a  month— the  highest  ever.  The 
present  salary  level  compared  with  the  starting  sal- 
aries of  graduates  in  1959  illustrates  the  tremendous 
advances.  The  average  starting  salary  in  1959  was 
$441.03  compared  with  $640.56  in  1965.  But  the  tech- 
nological revolution  has  not  only  increased  the  sal- 
aries of  beginning  engineers.  It  has  also  prompted 
growing  numbers  to  receive  further  training  in  grad- 
uate schools.  In  1959  only  16%  went  on  to  graduate 
school,  last  semester  36%  went  on  to  further  study. 

Salaries  Five  Years  After  Graduation 

An  interesting  examination  is  that  of  the  salaries 
of  engineering  graduates  a  few  years  after  graduation. 
Those  of  you  who  delight  in  tables  and  charts  will  be 
ecstatic  at  what  is  to  follow.  The  Placement  Office 
has  compiled  the  results  of  a  survey  showing  the 
present  salaries  of  the  1960  graduates.  The  following 
charts  are  part  of  that  study.  Table  2  covers  all  the 
1960  B.S.  engineering  graduates  who  responded  to  the 
questionnaire.  Some  graduates  in  this  group  entered 
military  service  or  continued  working  for  an  advanced 


This  chart  shows  the  overage  salory  of  1960  graduates  responding 
to  a  questionnaire  versus  their  decile  rank  of  grades  ranging  from 
5.0  to   3.0. 

degree  at  the  time  of  their  graduation.  It  was  foimd 
that  military  service  by  delaying  employment  tended 
to  lower  the  salary. 

Table  3  illustrates  the  difference  in  income  of  those 

(Continued  on  page  22) 
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sanitary  glazed  clay  pipe 

If  it's  made  of  clay  It's  good  ...  If  it's  made  by  Dickey  it's  better 


ImAPIES  OF   THB  COURT  IN 

ANC'ENT   CHINA  ARE    ALWAYS 

THOUGHT  OP  A5    3.EIN(5   VERV 

PAINTY  ANC    UBMURE BUT 

THEY   /y\/W    weU-    HAVE 
RESB/^SUEa    TOPAY'S    OUTDOOR' 
TYPE   SIRL.  MORE  THAN    WB 
RBALIze.    SOME  OF  THEIR 
RECREATION    WENT  FAR   BEYOND 
THE    QUIBT  DISNITY  OF  SINSIN^ 

FOLK   SONGS    &E5IVB  A  POOL 
FILLED  WITH   LOTUS   BLOSSOMS. 

How  OO  WE  KNOW  THIS"^ 
BY  THE  PAINTED  MORTUARV 
CLAY  FKSURB  OF  A   WOMAN 
PLAYlNa    FOLD 


This  figurine,  from  the  T'ang  Period  (619-907 
A.D.)  of  China,  established  the  active  participa- 
tion by  women  in  a  sport  that  is  played  entirely  by 
men  today.  Notice,  too,  that  the  Chinese  ladies 
rode  astride  the  horse,  not  sidesaddle  as  European 
and  American  ladies  did  up  to  50  years  ago.  Riding 
a  horse  may  have  changed,  but  the  clay  in  the 
figure  remained  the  same  throughout  time. 

Proof  again  of  the  amazing  permanence  of  clay. 

Like  the  ancient  figurine  above,  Dickey  Pipe  is 
made  of  clay.  It,  too,  is  unaffected  by  the  passage 
of  time.  Modern  manufacturing  methods  are  used 
to  make  strength  an  inherent  part  of  the  pipe.  The 
clay  itself  is  immune  to  attacks  of  acids  and  alkalis 
found  in  today's  sewers.  The  pipe  is  glazed  to 
improve  flow  characteristics.  And  the  patented 
Dickey  Coupling  is  made  of  urethane,  a  resilient 
material  providing  tight,  yet  flexible  joints.  All  of 
these  advantages  make  Dickey  Perma-Line  Cou- 
pling Pipe  your  best  bet  for  sanitary  sewers . . .  low- 
cost,  trouble-free,  permanent. 


•W.S.  DICKEY  CI^JW  SAFG.  CO.  Birmingham,  Alabama  •  Ft.  Dodge,  Iowa  •  Kansas  City,  Missouri 
Meridian,  Mississippi    •   St.  Louis,  Missouri    •   San  Antonio,  Texas   •  Texarkana,  Texas-Arkansas 
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The  Company's  first  engine,  the  Wasp,  took 
to  the  air  on  May  5,  1926.  Within  a  year  the 
Wasp  set  its  first  world  record  and  went  on 
to  smash  existing  records  and  set  standards 
for  both  land  and  seaplanes  for  years  to 
come,  carrying  airframes  and  pilots  higher, 
farther,  and  faster  than  they  had  ever  gone 
before. 


In  recent  years,  planes  powered  by  Pratt 
&  Whitney  Aircraft  have  gone  on  to  set 
new  standards  of  performance  in  much  the 
same  way  as  the  Wasp  had  done  in  the 
1920's.  The  727  and  DC-9  are  indicative  of 
the  new  family  of  short-to-medium  range 
jetliners  which  are  powered  by  the  highly 
successful  JT8D  turbofan.  Examples  of 
current  military  utilizations  are  the  J58- 
powered  Mach  3  YF-12A  which  recently 
established  four  world  aviation  records  and 
the  advanced  TF30-powered  F-IH  variable- 
geometry  fighter  aircraft. 
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and  ^pt^^  Future 


Take  a  look  at  the  above  chart;  then  a  good  long  look 
at  Pratt  &  Whitney  Aircraft— where  technical  careers 
offer  exciting  growth,  continuing  challenge,  and  lasting 
stability— where  engineers  and  scientists  are  recog- 
nized as  the  major  reason  for  the  Company's  con- 
tinued success. 

Engineers  and  scientists  at  Pratt  &  Whitney  Aircraft 
are  today  exploring  the  ever-broadening  avenues  of 
energy  conversion  for  every  environment ...  all  opening 
up  new  avenues  of  exploration  in  every  field  of  aero- 
space, marine  and  industrial  power  application.  The 
technical  staff  working  on  these  programs,  backed  by 
Management's  determination  to  provide  the  best  and 
most  advanced  facilities  and  scientific  apparatus,  has 
already  given  the  Company  a  firm  foothold  in  the  cur- 
rent land,  sea,  air  and  space  programs  so  vital  to  our 
country's  future.  The  list  of  achievements  amassed 
by  our  technical  staff  is  a  veritable  list  of  firsts  in  the 
development  of  compact  power  plants;  dating  back  to 
the  first  Wasp  engine  which  lifted  the  United  States 
to  a  position  of  world  leadership  in  aviation.  These 
engineering  and  scientific  achievements  have  enabled 
the  Company  to  obtain  its  current  position  of  leader- 


ship in  fields  such  as  gas  turbines,  liquid  hydrogen 
technology  and  fuel  cells. 

Should  you  join  us,  you'll  be  assigned  early  responsi- 
bility. You'll  find  the  spread  of  Pratt  &  Whitney  Aircraft's 
programs  requires  virtually  every  technical  talent.  You'll 
find  opportunities  for  professional  growth  further  en- 
hanced by  our  Corporation-financed  Graduate  Educa- 
tion Program.  Your  degree  can  be  a  BS,  MS  or  PhD  in: 
MECHANICAL  •  AERONAUTICAL  •  ELECTRICAL  •  CHEMICAL 
ENGINEERING  •  PHYSICS  •  CHEMISTRY  •  METALLURGY 
•  CERAMICS  •  MATHEMATICS  •  ENGINEERING  SCIENCE  OR 
APPLIED  MECHANICS. 

For  further  information  concerning  a  career  with  Pratt 
&  Whitney  Aircraft,  consult  your  college  placement 
officer— or  write  Mr.  William  L.  Stoner,  Engineering 
Department,  Pratt  &  Whitney  Aircraft,  East  Hartford, 
Connecticut  06108. 


SPECIALISTS  IN  POWER ...  POWER  FOR  PROPULSION— POWER 
FOR  AUXILIARY  SYSTEMS.  CURRENT  UTILIZATIONS  INCLUDE 
AIRCRAFT,  MISSILES,  SPACE  VEHICLES,  MARINE  AND  INDUS- 
TRIAL APPLICATIONS. 


Pratt  &  Whitney  Rircraft 

CONNECTICUT  OPERATIONS  EAST  HARTFORD,  CONNECTICUT 
FLORIDA  OPERATIONS  WEST  PALM  BEACH,  FLORIDA 


DIVISION  OF  UNITED  AIRCF!AFT  CORP, 


u 

AIRCF 

n 


November  1965 


An  Equal  Opportunity  Employer 
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(Continued  from  page  18) 
possessing  an  advanced  degree  and  those  holding  onl\- 
a  bachelor's  degree.  One  important  point  is  that  the 
holders  of  the  advanced  degree  have  spent  a  portion 
of  the  time  since  graduation  obtaining  their  graduate 
degree;  thus,  they  have  been  emploxed  a  shorter  time. 
The  correlation  between  scholastic  average  and  fi- 
nancial progress  from  1960  until  1965  is  one  of  the 
most  fascinating  parts  of  the  study.  One  of  the  un- 
e.xpected  occurrences  of  these  statistics  is  that  the 
engineers  in  the  ninth  decile  have  an  average  income 
abo\'e  those  who  graduated  higher  in  their  class.  This 
may  actually  be  due  to  one  person  in  that  decile  ac- 


quiring  a   very   large    income,    thereby   substantially 
raising  the  average. 

The  field  of  engineering  offers  a  vast  number  of 
well-paid  opportunities  in  many  areas,  with  some 
areas  sho\\'ing  a  higher  average  than  others.  One  of 
the  salient  results  of  this  study  was  the  demonstration 
of  the  economic  worth  of  an  advanced  degree.  This 
might  be  one  of  the  factors  to  consider  when  the 
decision  is  finally  made  whether  to  get  a  job  or  return 
for  graduate  work.  Only  the  facts  have  been  demon- 
strated here.  What  conclusions  are  drawn  and  what 
decisions  are  made  concerning  this  subject  rest  solely 
on  the  incli\idual. 
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Engineering  Field 

Total 

To 

Average 

Grads 

Jobs 

Salary 

Aeronautical 

26 

15 

$638 

Agricultural 

9 

2 

$631 

Ceramic 

8 

4 

$634 

Civil 

51 

26 

$647 

Electrical 

138 

75 

$645 

Eng'ng.  Mechanics 

4 

1 

$680 

Eng'ng.  Physics 

18 

1 

$666 

General  Eng'ng. 

14 

8 

$624 

Industrial 

12 

6 

$614 

Mechanical 

61 

33 

$638 

Metallurgical 

14 

5 

$626 

Mining 

3 

1 

$620 

ALL   ENGINEERS 


358 


The     figures     pertain     to    June 
starting    salary. 


1965,    graduates     and     their    average 


"Look     at     it    this    way    George.  .  .  .     think    of    thi: 
as    a    peace    corps    for    free    enterprise." 


training    progran 
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Find  a  career 

expanding 

and  improving 

tlie  Bell  System 


Microwave  relay  towers  assure  reliable  land  transmission  of  tele- 
phone, radio,  television  and  data  traffic-with  complete  flexibility. 

To  serve  a  growing  America,  we  are  steadily  en- 
larging our  communications  system  .  .  .  opening  new 
route-miles  of  cable  and  microwave  .  .  .  bringing  more 
customers  into  the  network  .  .  .  adding  new  services. 

As  a  result,  the  Bell  System  offers  unique  career  op- 
portunities to  ambitious  young  engineers  who  want  to 
work  on  projects  commensurate  with  their  talents. 

In  the  Bell  System  there  are  literally  hundreds  of  in- 
triguing engineering  assignments  ranging  from  the  plan- 
ning of  telephone  service  for  large  communities  to  the 
development  of  miniaturized  components  for  equip- 
ment. A  Bell  System  career  can  bring  an  engineer  an 
exciting  variety  of  tasks,  every  one  important,  with  every- 
thing needed  to  carry  them  out. 

The  Bell  System  companies  are  equal  opportunity 
employers  that  match  the  benefits,  salaries  and  working 
conditions  of  other  companies.  Few  can  match  them, 
however,  for  work  that  is   interesting  and   important. 

You  owe  it  to  yourself  to  investigate  your  career  pos- 
sibilities in  the  Bell  System.  Have  your  Placement 
Office  arrange  a  date  with  our  interviewing  team,  or  get 
in  touch  with  a  local  Bell  operating  company.  Either 
way,  we'll  welcome  a  chance  to  talk  with  you. 


^  BELL  SYSTEM 


American  Telephone  &  Telegraph  Co. 
and  Associated  Companies 


C.  S.  LONG  LINES  lays  and  maintains  Bell  System  undersea  tele- 
phone  cables   that   provide   dependable   overseas  transmission. 
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MEET  THE  CLASS  OF  '65 


They're  members  of  Bethlehem  Steel's  1965  Loop 
Course  —  graduates  of  colleges  and  universities 
from  coast  to  coast. 

What  is  the  Loop  Course?  Since  1922,  Bethlehem 
has  conducted  this  Course  for  training  college 
graduates  for  careers  in  Bethlehem's  management. 
Hundreds  of  men  at  all  levels  of  Bethlehem  man- 
agement, including  our  Chairman,  started  their 
careers  as  loopers. 

The  '65  Loop  convened  at  our  general  offices  in 
Bethlehem,  Pa.,  early  in  July.  After  five  weeks  of 
thorough  indoctrination,  many  of  these  men  were 
assigned  to  facilities  throughout  the  country  for 
further  brief  training  at  the  operations  before 
undertaking  their  first  job  assignments.  Others, 
such  as  sales  and  accounting  trainees,  may  remain 
at   the   general   offices   for   some   months   before 


being  assigned. 

Most  Loopers  Have  Technical  Degrees 

Our  primary  need  is  for  engineering  and  other 
technical  graduates.  Such  men  have  many  fine 
opportunities  in  all  phases  of  steelmaking,  as  well 
as  in  research,  sales,  mining,  fabricated  steel  con- 
struction, and  shipbuilding.  Also,  both  technical 
and  non-technical  graduates  are  needed  for  other 
important  activities  including  accounting,  sales, 
purchasing,  traffic,  finance  and  law,  industrial  and 
public  relations,  and  general  services. 

You'll  find  a  great  deal  more  information  in  our 
booklet,  "Careers  with  Bethlehem  Steel  and  the 
Loop  Course."  You  can  obtain  a  copy  at  your 
Placement  Office,  or  drop  a  postcard  to  Personnel 
Division,  Industrial  and  Public  Relations  Depart- 
ment, Bethlehem,  Pa.  18016. 


^^ 


BETHLEHEM   STEEL 

An  equal  opportunity  employer  in  the  Plans  for  Progress  Program 
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'*What  happens  if  I  find, 
in  a  year  or  so,  that  my 
real  talent  and  interest 
lie  in  another  area  of 
electronics -and  I  want 
to  change  direction?" 


At  Sylvania  Electronic  Systems  — with  its  nation-wide  com- 
plex of  research  and  development  laboratories  and  manufac- 
turing plants,  this  is  no  problem.  The  in-house  project  list 
is  diversified  enough  to  accommodate  most  career  changes. 
And  a  comprehensive  educational  assistance  program  makes 
it  possible  to  acquire  background  needed  in  any  discipline. 

Technical  or  administrative  assignments  are  available  in 
current  SES  project  areas  including:  ground  electronics 
equipment  for  Minuteman  missile  sites  •  R&D  in  electronic 
warfare  field  •  electronic  security  systems  •  ASW  systems  • 
special  purpose  airborne  computers  •  laser  systems  •  space- 
borne  electronic  and  optical  systems  . . .  plus  worldwide  engi- 
neering support  systems. 

Always  available  — whether  you  wish  to  change 
your  field  of  interest  or  pursue  it  — are  divi- 
sion-wide conferences,  inplant  courses  and 


seminars,  and  post  graduate  study  plans  conducted  on  an 
unusually  generous  scale. 

At  all  times,  your  professional  development  will  benefit  by  a 
positive  management  attitude  toward  technical  growth  as 
well  as  the  SES  small  group  form  of  organization  — a  tradi- 
tional small  company  advantage.  And  you  will  be  able  to 
choose  one  of  three  distinct  routes  for  advancement,  all  with 
equal  rewards— technical  specialist,  technical  manager,  pro- 
gram/project manager. 

The  SES  mission  — to  manage  government  systems  pro- 
grams for  General  Telephone  &  Electronics,  the  parent  corpo- 
ration—guarantees an  abundant  variety  of  challenging  and 
absorbing  assignments  in  state-of-the-art  electronics  and 
communications.  Wherever  your  intellectual 
and  professional  curiosity  leads,  you'll  have 
O     t^  more  opportunity  to  satisfy  it  at  SES. 

Oil 


GENERAL  TELEPHONE  S  ELECTRONICS 


SYLVANIA  ELECTRONIC  SYSTEMS 

For  further  information  about  specific  assignments,  see  your  college  placement  officer,  or 

write  to  Manager  of  College  Relations,  40  Sylvan  Road,  Waltham,  Massachusetts  02154. 

An  Equal  Opportunity  Employer. 


SES  LABORATORIES  ARE  LOCATED  SUBURBAN  TO  SAN   FRANCISCO.   BUFFALO  AND   BOSTON. 
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The  Materials  Research  Laboratory -- 
A  Pillbox  With  Potential 


htj  Gale  Wiley 

North  of  the  Physics  Building,  connected  by  a 
three  story  glass  "interpass,"  stands  a  four  story 
block  house  structure  topped  by  a  white  cement  grill- 
work.  A  pillar-supported  porch  is  tacked  to  the  front 
of  the  building  on  the  west,  making  it  look  something 
like  a  pillbox  \\'ith  a  portico.  But  despite  the  Material 
Research  Building's  aesthetic  architectural  deficien- 
cies, it  should  prove  to  be  one  of  the  most  vital, 
fundamental  materials  research  centers  of  the  next 
decade.  By  January  1,  1966  the  building  will  house 
some  of  the  most  talented  scientists  and  sophisticated 
research  equipment  that  can  be  found  any\\'here.  How 
did  all  this  come  to  be? 
Conducting  Research  for  the  Government 

In  the  last  twenty  years  the  Department  of  De- 
fense and  the  Atomic  Energy  Commission  have  found 
that  their  basic  knowledge  of  materials  was  helplessh' 
inadequate.  The  temperatures  of  space,  the  stresses 
created  by  giant  booster-rockets,  the  heat  produced 
by  rocket  engines  and  many  other  basic  problems 
simply  could  not  be  answered.  In  a  crash  program 
initiated  in  the  early  sixties,  the  federal  government 
decided  that  basic  research  must  be  done  on  materials. 

Tw'elve  inter-disciplinary  laboratories  at  twelve  dif- 
ferent universities  throughout  the  country  were  cho- 
sen to  conduct  this  research.  The  federal  government 
agreed  that  after  a  period  of  ten  years,  it  would 
amortize  the  cost  of  the  research  buildings,  siinulta- 
neously  supporting  the  research  going  on  in  these 
centers. 

The  University  of  Illinois,  picked  among  an  elite 
group  consisting  of  such  schools  as  MIT,  Cornell, 
Harvard,  and  Stanford,  was  asked  to  join  this  research 
group  in  1962.  But  because  of  some  political  hassling 
the  University  didn't  get  its  program  started  until  the 
last  few  years. 

After  a  year  and  a  half  of  week-by-week  planning, 
the  researchers,  the  administrators,  and  the  architects 
came  up  with  the  Materials  Research  Laboratory, 
hopefully  a  design  favorable  to  everybody.  Counting 
operational  costs  for  the  first  year,  MRL  will  cost  the 

Gale  Wiley,  a  junior  in  Mechanical  Engineering  and  rhetoric  spent 
two  months  this  summer  working  for  International  Harvester  in 
Neusee,   West   Germany. 


University  and  the  federal  government  a  total  of 
12)2  million  dollars.  And  it  will  cost  three  million 
dollars  a  year  to  operate. 

\Mth  so  much  mone\'  being  poured  into  MRL,  pessi- 
mists would  probably  ask,  "How  much  government 
control?"  Assistant  Director,  Dr.  George  A.  Russell, 
states,  "The  federal  government  has  only  two  stipula- 
tions on  their  investment:  one,  that  we  train  grad- 
uate students;  two,  that  we  do  fundamental  research 
in  materials.  And  these  are  the  only  stipulations." 
The  decisions  about  what  kind  of  research  is  to  be 
done  are  made  solely  by  the  people  in  the  laboratory. 
As  one  researcher  put  it,  "It's  an  experiment  in  trying 
to  set  up  an  ideal  situation." 

The  People  Involved 

The  content  and  direction  of  new  advances  m 
knowledge  \\i\\  depend  upon  the  character  and  the 
quality  of  the  people  involved.  The  government  wants 
fiuther  information  on  the  basic  properties  of  ma- 
terials: their  atomic  and  molecular  properties,  their 
limitations;  but  none  of  this  can  be  accomplished 
without  first  having  faith  in  the  group  of  scientists 
and  graduate  students  doing  the  fact-finding. 

Activities  of  the  Materials  Research  Laboratory  of 
the  University  of  Illinois  are  focused  on  the  aspects 
of  solid  state  research  that  are  basic  for  materials 
de\'elopment.  It  is  an  interdisciplinary  group  primarily 
concerned  with  the  properties  of  materials  that  can 
best  be  understood  in  tenns  of  atomic  physics  and 
chemistn,'. 

This  very  general  outline  is  the  "schedule"  that 
scientists  and  graduate  students  will  be  working  under 
in  MRL.  Top  scientists  like  Drs.  James  S.  Koehler 
and  Harry  G.  Drickamer,  both  world-knowii  for  their 
research,  will  have  graduate  students  working  with 
them,  follou'ing  a  general  program  outlined  by  the 
professors.  While  simultaneously  helping  doctors  con- 
duct their  research,  graduate  students  will  be  able  to 
do  their  thesis  work  for  their  master's  and  doctoral 
degrees,  an  ideal  situation  for  all  concerned.  The  print- 
ing of  their  findings  will  be  handled  by  the  graduates, 
too.  Copies  of  e\'ery  thesis  written  will  be  sent  to 
major  educational  institutions  and  libraries  across  the 
country. 

(Continued  on  page  28) 
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As  a  new  grad, 
do  you  know 
where  you  want  to  be 
15  years  from  now? 


As  a  Pan  Am  Range  Professional  on  the  ETR  you'll  have  a  pretty  good  idea 
after  the  first  year  or  so.  Pan  Am  is  responsible  for  specifying  almost  all  the 
range  instrumentation  hardware  and  systems  for  the  nation's  space  and  mis- 
sile launches  at  the  Eastern  Test  Range.  It's  a  vast  technological  operation 
giving  you  exposure  to  a  great  diversity  of  advanced  tracking,  telemetry,  com- 
munications, data  handling  and  display  systems  which  will  help  you  choose 
—  in  a  fairly  short  time  — where  your  career  interests  lie. 

Even  when  you  do  decide,  you  aren't  tied  to  your  first  area  of  discipline. 
Quite  the  contrary.  The  nature  of  the  new  range  technology  produces  — and 
Pan  Am  encourages  — a  multi-disciplined  individual  who  works  in  many  spe- 
cialties (radar,  telemetry,  electrical,  optics,  command/control,  timing,  hydrau- 
lics, statistics,  infrared,  orbital  mechanics,  structures,  air  conditioning,  instru- 
mentation, communications  and  many  others). 

At  the  onset  you  have  several  main  directions  open  to  you. 

You  may  find  that  systems  engineering  is  what  you're  best  qualified  for.  In 
our  Engineering  Group,  you'll  be  developing  specifications  for  range  instru- 
mentation systems,  evaluating  bids  from  industry,  providing  technical  guid- 
ance for  future  development,  monitoring  manufacture  and  installation,  and 
phasing  systems  into  operational  status. 

Or  you  may  be  best  suited  to  the  front  line  as  an  Operations  Engineer  —  a  real- 
time monitor  of  vehicle  flight  performance  at  one  of  the  down-range  tracking 
stations  from  the  Bahamas  to  the  Indian  Ocean,  or  on  one  of  the  fleet  of 
advanced  range  instrumentation  ships. 

On  the  other  hand,  you  might  qualify  for  our  engineering  administration 
groups  involved  in  technical  management,  industrial  engineering,  environ- 
mental operations  control,  production  control,  industrial  support,  instrumen- 
tation and  facilities  planning. 

Whatever  your  initial  preference,  you'll  be  seeing  the  entire  range  in  operation. 

For  further  information,  see  your  Placement  Director.  Or  write  to  Manager  of 
College  Relations,  Dept.  505  L 

«s^  GUIDED  MISSILES 
^F    RANGE  DIVISION 

PAN  AMERrCAN  WORLD  AIRWAYS.  INC. 
750  S.  ORLANDO  AVENUE,  COCOA  BEACH,  FLORIDA 
An  Equal  Opportunity  Employer 
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(Continued  from  page  26) 

In  this  way,  the  Materials  Research  Laboratory 
will  not  only  increase  the  quality  and  the  quantity  of 
research,  but  will  also  increase  the  number  of  scien- 
tists trained  in  this  area  of  science.  R.  J.  Mauer,  direc- 
tor of  MRL,  hopes  that  the  number  of  Ph.D.'s  in  the 
area  of  materials  research  will  double  in  the  next 
five  to  ten  years. 

It  seems  the  key  words  of  the  MRL  are  "interdisci- 
plinary lab."  Dillon  E.  Mapother,  senior  investigator 
of  the  cryogenics  (low  temperature)  group,  stressed 
their   meaning:    "It's   an   administrative   entity   within 


steel  tank  centered  amid  the  plumbing  and  sur- 
rounded by  thick  walls  of  concrete  and  lead.  This 
strange-looking  device  is  a  Van  de  Graff  generator, 
a  machine  capable  of  producing  three  million  electron 
volts.  Assistant  Director  Russell  says  that  he  feels 
this  machine  will  be  one  of  the  best  installations  of 
its  kind.  It  is  the  latest  design  of  the  machine. 

But  MRL  doesn't  stop  with  a  $250,000  Van  de  Graff 
generator.  There  are  several  electron  microscopes,  all 
available  to  the  researchers.  A  super-conducting  mag- 
net, an  X-ray  diffraction  machine,  low-temperature 
e((uipmc'ut,    diffusion    pumps,    lasers,    apparatus    for 


it  ^ 


An    early    artist's    sketcti    of    the 
already    beginning    to    shape 


Mali 
3    to    the    artist's    concept 


the  University  that  provides  funds  and  space  for  re- 
search workers  from  different  departments,  all  in  the 
same  building.  There  are  people  from  chemistry,  ce- 
ramics, electrical  engineering,  mining  and  metallurgy, 
and  physics." 
Exotic  Equipment 

MRL  is  providing  more  space  for  research  that  has 
been  done  in  the  past  and  for  research  which  will 
be  done  in  the  future.  Much  of  the  expansion  involves 
equipment  and  space  that  otherwise  would  not  have 
been  available.  Research  will  be  supported  on  a 
broader  scale. 

Doctor  James  S.  Koehler,  senior  worker  in  research 
conducted  on  radiation  damage,  is  one  of  the  many 
experimenters  using  the  very  sophisticated  equipment 
in  the  Materials  Research  Laboratory.  Beneath  the 
portico  of  MRL,  in  the  basement,  is  a  complex  of 
panels,  wires,  tubes,  and  most  ominously  of  all  a  huge 
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growing  crystals,  isotope  counting  equipment,  exter- 
nal friction  apparatus,  optical  spectographic  equip- 
ment, and  diffraction  grating  monochronometers  can 
be  found  scattered  through  the  new  facility. 

The  Areas  of  Research 

The  work  done  by  scientists  in  MRL  is  as  varied 
as  the  colors  of  the  visible  spectrum.  T.  J.  Rowland, 
professor  in  the  Department  of  Mining,  Metallurgy, 
and  Petroleum  Engineering,  is  studying  nuclear 
magnetic  resonance.  His  work,  he  says,  is  mostly  in 
alloy  theory.  Through  MRL  he  will  be  able  to 
increase  the  number  of  graduate  students  working 
with  him. 

In  the  field  of  ceramics,  A.  L.  Friedburg  and  W.  D. 
Compton  have  worked  together  on  a  study  of  nucle- 
ation  and  crystal  growth  in  glasses.  Their  work  in- 

(Continucd  on  page  32) 


What's  going  on 
up  there? 


Ask  us.  Our  space  boosters  have 
launched  every  successful  non- 
military  communications  or  weather 
satellite.  Our  Saturn  S-IVB  will  power 
3  Apollo  astronauts  from  earth  orbit 
to  moon  orbit.  DC-8s  have  flown  more 
than  a  billion  miles.  DC-9s  will  double 
the  places  you  can  go  by  jet.  Which 
all  adds  up  to  the  fact  that  Douglas 
can  just  about  double  your  chances 
for  rapid  career  advancement,  because 
projects  coming  up  are  even  bigger 
than  those  mentioned.  Also,  univer- 
sities offering  evening  courses 
toward  advanced  degrees  are  close 
by.  And  Douglas  has  a  fine  scholar- 
ship program.  Let's  get  together.  We 
are  an  equal  opportunity  employer. 


Douglas 


Send  your  resume  to 
L.  M.  Kilgore,  Box  698-G 

Corporate  Offices 
Douglas  Aircraft  Co.,  Inc. 
Santa  Monica,  California 
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Caterpillar  seeks  uncommon  quality, 
in  people  and  products 


Cat  research  and  engineering  led  the  way  to 
"Instant  Evaluation"  of  Vehicles 


Test  drivers  could  bounce  across  the  field. 
But  they  couldn't  remember  every  bounce. 
Precise  data  was  needed,  on  motion,  vibra- 
tion, balance,  noise  and  seat  position.  Cat 
engineers  found  a  way. 

First  they  had  to  develop  instrumenta- 
tion for  recording  all  those  effects  on  vehicle 
operators. 

Then  they  developed  a  testing  method 
that  would  duplicate  identical  conditions  in 
a  controlled  lab  environment.  The  Cat  Ride 
Simulator.  It  has  a  ride  platform  with  seat 
and  controls.  A  servo  drive  mechanism 
which  controls  the  platform.  And  an  analog 
computer  which  directs  the  servo  drive. 

That  wasn't  bad.  They  could  tape  verti- 
cal acceleration  measurements  of  a  vehicle 
in  the  field.  Then  recreate  them  on  the  ride 
platform.  That  let  them  study  effects  closely. 
And  judge  two  versions  of  a  vehicle  in  fast 
sequence — no  human  memory  involved. 

But  these  were  Cat  engineers.  They  went 
after  the  next  step:  evaluating  prototypes 
with  pre-hardware  paper  testing.  If  this 
could  be  done,  vehicle  development  could 


really  be  speeded  up.  Why  build  a  vehicle, 
test  it  outside  and  make  changes  ...  if  the 
concepted  vehicle  could  be  made  to  travel 
a  "taped  terrain"? 

They  used  the  analog  computer,  simu- 
lated a  mathematical  model  and  used  a 
taped  road  pi'ofile  as  input  data  to  the  model 
— with  the  computer  output  actuating  the 
ride  simulator.  Now,  design  modifications 
are  pinpointed  at  once.  Evaluations  are 
made  in  moments,  instead  of  days. 

That's  another  example  of  what  we  mean 
by  new  frontiers.  If  you'd  like  to  help  us 
push  back  the  boundaries  of  knowledge,  we 
need  you.  In  research,  development,  design, 
manufacture,  sales.  Here  and  overseas, 
opportunities  for  Cat  engineers — all  fields — 
are  endless. 

Contact  yom-  placement  office.  We'll  be 
interviewing  on  your  campus  soon.  Or  write: 
College  Recruiting,  Personnel  Development 
Dept.  B,  Caterpillar  Tractor  Co.,  Peoria,  111. 

CATERPILLAR 


'An  Equal  Opportunity  Employar" 

Caterpillar  Tractor  Co.,  General  Offices.  Peoria,  Illinois  .  Caterpillar  Americas  Co..  Peona.  Illinois  .  Caterpillar  Overseas  S  A,  Geneva  .  Calecpillac  of  Australia  Pty.  Ltrf., 
Melbourne  .  Caterpillar  Brasil  S. A  ,  Sao  Paulo  .  Caterpillar  Tractor  Co.,  Ltd.  Glasgow  .  Caterpillar  of  Canada  Ltd  .  Toronto  .  Caterpillar  France  S.A,  Grenoble  . 
Caterpillar  (Alrica)  iPly.i  Ltd  ,  Johannesburg  .Caterpillar  Mexicana  S.A.  de  C  V.,  Monterrey  .  Caterpillar  Mitsubishi  Ltd  ,  Tokyo,  Japan  .  Tractor  Engineers  Ltd.,  Bombay,  India 
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Production  Superintendent  Carl  W.Yost, 
B.S.  Chemical  Engineering,  U.  of  Alabama, 
is  now  supervising  Glycols  and  Polyols 
Production,  Organics  Division. 


Assistant  to  Vice  President  Thomas  E. 
Watson.  B.A.,  Earlham  College,  is  currently 
helping  to  run  Brass  Sales,  Metals  Division. 


Senior  Research  Scientist  ilaUulm  H. 
Von  Saltza.  Ph.D.,  U.  of  Wisconsin,  is  cur- 
rently working  at  the  Squibb  Institute  for 
Medical  Research,  Squibb  Division. 


They  started  with  Olin  5  years  ago. 


These  men,  and  a  great  many  of  their  colleagues, 
have  come  a  long  way  in  5  years.  And  they  can 
expect  to  go  a  great  deal  further.  Because  at 
Olin,  how  well  a  man  does  depends  entirely  on 
his  own  character  and  abilities,  not  on  age  or 
politics  or  length  of  company  service.  (That's  one 
of  the  i-easons  these  men  and  others  came  to  Olin 
in  the  first  place.) 

These  men  think  a  great  deal;  they 
wonder,  they  explore,  they  try.  When 
they  succeed,  they're  rewarded.  When 


^lin 


an  idea  doesn't  pan  out,  they're  encouraged  to  try 
and  try  again.  Because  here  at  Olin  we  believe 
that  trial  and  failure  are  integral  parts  of  every 
important  success. 

These  are  the  kind  of  men  we  need,  and  we'i-e  more 
than  willing  to  go  a  long  way  to  get  them.  If  you're 
our  kind  of  man,  the  same  goes  for  you.  Can  we 
talk  about  it?  Say  when. 
Call  or  write  Mr.  Monte  H.  Jacoby, 
College  Relations  Officer,  Olin,  460 
Park  Ave.,  New  York  22,  N.Y. 


"Ayi  equal  opportunity  employer" 
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(Continued  from  page  28) 
volves   the  study  of  the   conduction   mechanism   of 
conducting  glasses. 

When  asked  if  there  were  any  practical  applica- 
tions to  the  work  he  was  doing,  Friedburg  answered, 
"We  just  have  to  have  an  understanding  of  basic 
materials  and  without  this  understanding  we  are  being 
impractical.  Applications  can  be  developed."  Appli- 
cations do  seem  apparent  though.  Harry  Drickamer's 
research  group  recently  converted  an  insulator  into 
a  conductor.  That  might  be  of  some  interest  to  engi- 
neers with  imagination!  It  is  obvious  that  by  setting 
up  a  facility  such  as  MRL,  many  technical  advances 
will  be  made. 

H.  N.  Birnbaum,  researcher  in  point  defects  formed 
during  plastic  formation,  feels  the  same  as  many 
other  researchers  in  MRL:  "One  of  the  best  ways  to 
destroy  a  good  research  group  is  to  dictate  the  work 
they  will  be  doing  or  to  pay  them  a  particularly  high 
salary  for  that  work.  You  don't  find  that  in  MRL." 

The  fields  of  mterest  to  be  studied  in  the  new  build- 
ing are  as  wide  as  the  imagination:  structure  and 
composition   of  crystalline   materials,   semi-conductor 


study,  radiation  effects  in  solids,  temperatures  far  be- 
low that  of  helium,  electron  and  nuclear  resonance, 
the  mechanical  properties  of  solids. 
The  Future  of  MRL 

Much  of  the  work  is  involved  with  the  parameters 
that  describe  the  properties  of  materials,  which  is, 
in  one  sense,  a  foundation  for  the  future  of  applica- 
tion. The  research  in  the  Materials  Research  Labora- 
tory will  be  a  search  for  concepts  and  ideas  to  form 
a  solid  foundation  for  the  material  life  we  will  be 
leading  ten  to  twenty  years  from  now.  It  was  just 
this  kind  of  work  that  led  to  a  tiny  gadget  called  the 
transistor. 


R.    J.    Maurer    is    d 


When  Assistant  Director  Russell  was  asked  if  he 
could  predict  what  would  come  out  of  MRL  in  the 
next  ten  or  fifteen  years,  he  sat  back  looking  rather 
perplexed.  Then  he  smiled,  "I  don't  know,  it's  hard  to 
say.  All  you  can  say  is  that  we  have  assembled  some 
of  the  best  people  in  solid  state  physics,  metallurgy, 
chemistry,  electrical  engineering,  and  ceramics.  And 
we  have  faidi  that  by  getting  these  people  to  work 
together,  something  good  will  come  out  of  it.  \Vhat  it 
will  be  I  don't  know." 


The     mass     spectrograph 
composition    of    crystalline    mc 
ing   on   analysis   of   potassium 
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"I   hate   the  way  h 


HOWARD  HUGHES  DOCTORAL  FELLOWSHIPS.  Applica- 
tions for  the  Howard  Hughes  Doctoral  Fellowships  in  engineering, 
physics,  or  mathematics  are  now  available  for  the  academic  year 
beginning  in  1966. 

The  program  offers  the  qualified  candidate  the  opportunity  for 
study  and  research  at  an  outstanding  university  plus  practical 
and  rewarding  industrial  summer  experience  at  a  Hughes  facility. 
Each  Doctoral  Fellowship  includes  tuition,  books  and  thesis  prep- 
aration expenses,  plus  a  stipend  ranging  from  $2,200  to  $3,100, 
depending  upon  the  number  of  the  candidate's  dependents.  Full 
salary  is  paid  the  Fellow  during  his  summer  work  at  Hughes. 
Fellowships  are  awarded  to  outstanding  students  of  promise. 
A  master's  degree,  or  equivalent  graduate  work  is  required  be- 
fore beginning  the  Doctoral  Fellowship  Program. 
HUGHES  MASTERS  FELLOWSHIPS.  The  Hughes  Masters 
Fellowship  Program  offers  rewarding  opportunities  leading  to  the 
master's  degree.  More  than  100  new  awards  are  available  for 
1966-67  to  qualified  applicants  who  possess  a  baccalaureate 
degree  in  engineering,  physics  or  mathematics.  Tuition,  books 
and  other  academic  expenses  are  paid  by  the  Company.  A  sig- 
nificant advantage  offered  by  the  Work-Study  Program  is  the 
opportunity  to  acquire  professional  experience  while  pursuing 
the  degree.  Selected  Fellows  are  allowed  to  work  in  several 
different  job  assignments  during  the  Fellowship  period.  This 
experience  often  helps  the  Fellow  to  decide  on  his  field  of  con- 
centration and  type  of  work.  Fellows  who  associate  with  a 
Company  facility  in  the  Los  Angeles  area  usually  attend  the 
University  of  Southern  California,  or  the  University  of  California, 
Los  Angeles. 

A  major  economic  advantage  is  that  Fellows  earn  full  salary 
during  the  summers  and  work  24  hours  per  week  during  the 
academic  year.  The  resulting  salary,  added  to  the  annual  stipend 
of  $500  to  $850  enables  the  typical  Fellow  to  enjoy  an  income 
in  excess  of  $6,000  per  year.  Fellows'  earnings  increase  com- 
mensurate with  their  professional  growth.  In  addition  to  these 


benefits,  the  Program  enables  the  Fellow  to  affiliate  with  a  rec- 
ognized leader  in  electronics  and  aerospace  engineering.  Fel- 
lows are  eligible  for  regular  Company  benefits. 

Work  assignments  at  Hughes  are  matched  closely  to  the  Fellow's 
interests.  The  primary  emphasis  at  Hughes  is  research  and  de- 
velopment in  the  field  of  electronics.  Company  projects  include 
space  technology,  including  stability  and  trajectory  analysis, 
energy  conversion,  and  structural  design  and  analysis  —  com- 
puter and  reliability  technology,  circuit  and  information  theory, 
plasma  electronics,  microminiaturization,  and  human  factor 
analysis  — research,  development  and  product  design  on  such 
devices  as  parametric  amplifiers,  masers,  lasers,  microwave 
tubes,  antenna  arrays,  electron-tube  and  solid-state  displays,  and 
components  —  design,  analysis,  integration  and  testing  of  space 
and  airborne  missile  and  vehicle  systems,  infrared  search  and 
tracking  systems,  radar  systems,  communication  systems,  un- 
dersea warfare  systems,  and  computer,  data  processing,  and 
display  systems —  theoretical  and  experimental  work  In  atomic, 
solid-state  and  plasma  physics. 

The  classified  nature  of  work  at  Hughes  makes  American  citi- 
zenship and  eligibility  for  security  clearance  a  requirement. 
Most  of  the  awards  are  Work-Study,  however,  a  small  number  of 
Full-Study  Fellowships  are  awarded  which  permit  the  Fellow  to 
attend  a  university  on  a  full-time  basis  during  the  academic  year. 
Upon  completion  of  the  Masters  Program,  Fellows  are  eligible 
to  apply  for  a  Hughes  Doctoral  Fellowship  and  are  given  special 
consideration  for  these  awards. 

Closing  date  for  all  applications:  February  1,  1966.  (Early 
application  is  advisable,  and  all  supporting  references  and  tran- 
scripts should  be  postmarked  not  later  than  February  1,  1966.) 

How  to  apply:  To  apply  for  either  the  Doctoral  Fellowship  or 
the  Masters  Fellowship,  write  to:  Mr.  David  A.  Bowdoin,  Director, 
Corporate  Personnel  —  Education  Relations,  Hughes  Aircraft 
Company,  P.O.  Box  90515,  Los  Angeles,  California  90009 


Hughes 

Fellowship 

Programs 


Creating  a  new  world  with  electronics 

\ HUGHES  I 

I I 

HUGHES    AIRCRAFT    COMPANY 


An  equal  opportunity  employer* 
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A  MAJOR  CHANGE  BN  THE 
ENGINEERING  HONORS  PROGRAM 

by  Mike  Hollar,  GE  W 

The  James  Scholar  Program,  a  big  name  on  cam- 
pus, will  soon  become  even  bigger  \\'ith  the  addition 
of  the  Engineering  Honors  Program.  While  each  pro- 
gram has  offered  its  particular  advantages  to  its  mem- 
bership, some  leaders  in  the  Engineering  College, 
namely  the  Engineering  Honors  Council,  felt  that  a 
combination  of  the  programs  would  be  more  bene- 
ficial to  the  students  involved.  The  result  of  this 
belief  is  a  proposal  which  at  last  report  was  approved 
by  the  College  Policy  and  Development  Committee 
and  by  the  University  Honors  Council. 

At  first  the  program  seems  to  be  similar  to  the  pre- 
vious arrangement.  Freshmen  honors  students  are 
chosen  by  the  James  Scholar  office  and  are  called 
"Freshmen  James  Scholars."  However,  beginning  with 
the  third  semester,  those  chosen  by  the  Engineering 
Honors  Council  will  be  called  "James  Scholars  in 
Engineering,"  this  position  allowing  them  the  privi- 
leges of  both  programs. 

The  James  Program  is  noted  for  its  selection  of 
freshmen  honors  students,  stimulation  of  students  to 
a  higher  academic  level,  and  encouragement  of  seniors 
to  compete  for  major  national  awards.  The  Engineer- 
ing Honors  Council  has  been  notably  effective  in  pro- 
viding special  counseling,  a  flexibility  in  curriculum, 
special  honors  courses,  opportunities  for  undergrad- 
uate research  and  work  experience. 

Requirements  for  retention  in  the  program  must 
equal  or  better  the  requirements  for  the  James  Pro- 
gram alone. 

ENGINEERING  COyNCIL 
GETS  OFF  TO  A  SLOW  START 

by  Bob  Carlson,  Ag  E  '66 
Only  a  few  representatives  attended  the  first  Engi- 
neering Council  meeting  of  the  1965-66  school  vear. 
No  busmess  was  transacted,  and  the  meeting  lasted 
only  about  ten  minutes. 

President  Alan  Morr  outlined  briefly  the  Council's 
structure  and  purposes  for  the  benefit  of  the  new 
members.  He  solicited  ideas  for  projects  which  the 
group  could  undertake.  Treasurer  Mike  Hora  sug- 
gested that  new  student  mixers  could  be  used  to  get 
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students  interested  in  Engineering  Council's  acti\'ities. 
He  added  that  mixers  had  worked  quite  well  on  the 
Chicago  campus. 

Some  mention  might  be  made  of  subjects  which 
were  not  considered.  The  names  of  the  students  who 
will  be  sitting  on  College  faculty  committees  this  year 
were  not  announced.  No  plans  were  laid  to  conduct  a 
poll  of  student  opinion  on  courses,  curricula,  or  in- 
stnictors.  No  one  attempted  to  summarize  the  ac- 
ti\'ities  and  accomplishments  of  Engineering  Council 
in  previous  years.  The  conference  held  last  spring  on 
"The  Academic  Environment  in  the  College  of  Engi- 
neering" was  mentioned  only  by  saying  that  a  con- 
ference had  taken  place. 

Morr  announced  that  Illio  pictures  would  be  taken 
at  the  next  meeting  and  that  an  all-out  effort  would 
be  made  to  get  everyone  there  so  that  the  Engineering 
Council  committees  could  be  formed.  No  further 
plans  were  disclosed  for  business  to  be  transacted  at 
the  next  meeting. 

Engineering  Council  meetings  are  not  closed.  All 
students  with  opinions  and  ideas  are  urged  to  attend. 

FACULTY  DISCOVERS  NEW  USE 
OF  STUDENTS 

by  Mickey  Mindock,  E  Phys  '68 
"It's  great!  Excellent!"  are  the  comments  of  several 
members  of  the  faculty  concerning  the  discovery  that 
students  can  be  valuable  members  of  College  com- 
mittees. 

Last  year  Dean  Everitt,  at  the  request  of  the  Engi- 
neering Council,  appointed  a  total  of  thirteen  students 
to  six  previously  all-faculty  committees.  At  first  some 
of  the  members  of  the  faculty  were  a  little  skeptical 
about  the  value  of  having  students  on  College  com- 
mittees, but  as  the  year  progressed,  the  students  were 
accepted  as  bona  fide  and  valuable  committee  mem- 
bers. 

Of  what  value  is  a  student  on  a  College  commit- 
tee? A  student  has  a  different  viewpoint  and  a  totally 
different  perspective  of  the  administration  of  the  Col- 
lege of  Engineering.  Looking  at  problems  as  students 
see  them  can  help  the  College  find  new  solutions.  A 
student  on  a  faculty  committee  is  valuable  in  that  he 
can  offer  to  the  faculty  his  views  and  ideas  so  that 
(Continued  on  page  34) 


Another  of  your  future's  many  facets  at  Monsanto 


As  a  billion -dollar  manufacturer  of  hundreds  of  products— in  40  U.  S.  plants,  15 
overseas — Monsanto  considers  the  manufacturing  engineer  of  prime  importance. 
His  talents  are  needed  to  find  new  ways  (and  improve  old  ways)  of  increasing  yields, 
improving   control,   lowering  costs— bringing   plants  up  to  optimum   performance. 

You  will  have  the  satisfaction  of  applying  your  engineering  skills  and  knowledge, 
and  seeing  the  results  .  .  .  from  inception  to  final  operation  .  .  .  and  have  the  full 
responsibility  for  your  decisions.  There  are  production  challenges  now  awaiting 
good  men  .  .  .  plus  substantial  rewards  for  meeting  them. 

Let  us  show  you  what  they  can  mean  to  you  .  .  .  professionally,  personally,  financially. 
Write  today— we'll  send  you  our  brochure,  "Your  Future  and  Monsanto."  Address: 
Manager,    Professional   Recruiting,    Dept.    962,    Monsanto,    St.    Louis, 

Missouri   63166.  An  Equal  Opportunity  Employer 


Monsanto 
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(Continued  from  page  34) 
the  faculty  may  recognize  and  understand  more  fully 
the  needs  and  aspirations  of  students. 

Now  that  students  have  been  accepted  on  College 
committees  we  have  the  responsibility  to  present  our 
suggestions  and  ideas.  Part  of  the  benefit  of  a  true 
educational  experience  is  learning  how  and  to  whom 
to  express  one's  views.  Certainly  a  student  should  not 
spend  four  years  at  the  University  without  giving 
some  thought  to  the  process  of  education,  to  the 
assumptions  upon  which  the  educational  system  is 
based,  and  to  how  that  system  could  be  improved. 
By  writing  letters  to  the  Technograph,  by  talking 
to  Engineering  Council  representatives,  or  by  discuss- 
ing problems  with  student  members  of  College  com- 
mittees, we  have  the  opportunity  to  express  our  ideas 
and  we  may  have  the  satisfaction  of  seeing  them  put 
into  action. 

The  student  members  of  the  College  committees 
for  the  1965-66  school  year  are  as  follows: 

College  Honors   Council— David  Keune,   George 

Schwarz,  Jr.; 
Library— Mike  Hora,  Kay  Lester; 
Open  House  and  Exhibits— Phillip  Fisher,  Rich- 
ard Langrehr; 
Placement— Donald  Klug,  Jim  Watters; 
Publications  and  Public  Information— Don  Bissell, 

Stuart  Umpleby; 
Student-Faculty  Liaison— Steve  Bryant,  Bob  Carl- 


son, Alan  Morr,  Stuart  Umpleby. 
The  students  on  these  committees,  after  petitioning 
and  interviews,  are  recommended  by  Engineering 
Council,  subject  to  approval  by  Dean  Everitt  and  the 
Executive  Committee,  which  is  composed  of  the  heads 
of  the  departments. 


ng    Campus 


DUCTILITY 

One  of  the  outstanding  properties 
of  Malleable  Iron  Castings 

Ductility  is  a  property  which  provides  Malleable  iron  with  a  vital  safety  margin  for  parts 
under  stress. 

A  special  heat  conversion  process  transforms  the  material  from  brittle  "white  Iron" 
to  a  tough,  ductile  metal  with  10-18%  elongation  in  two  inches  for  ferritic  grades,  2-10% 
for  pearlitic  malleables.   Ductility  is  important  for  two  reasons: 


2.  A  ductile  material  can  be  formed  in 
presses,  and  Malleable  castings  are  com- 
momly  punched,  roll  threaded,  joined  to 
other  parts,  or  otherwise  formed  to  meet 
design  requirements. 

A  well-known  application  isthe  Malleable 
differential  housing  on  an  automobile. 
On  many  cars  steel  tubes  are  rammed 
into  each  of  the  side  ports  of  the  Malleable 
differential  housing  to  create  the  axle 
housing.  The  Malleable  expands  slightly 
to  accept  the  tubes  . .  .  then  holds  them 
rigidly  for  the  life  of  the  automobile. 
Despite  the  anticipated  road  jolts,  the 
only  joining  operation  is  a  small  puddle 
weld  to  maintain  alignment  of  the  tubes. 


1.  It  guards  against  sudden  failure  of  a 
material.  Under  a  static  overload,  a  ductile 
part  will  deform  gradually,  giving  visual 
evidence  that  failure  is  occuring.  Impact 
will  create  sudden  deformation,  but  un- 
less the  overload  is  far  above  anticipated 
levels,  the  part  will  stay  in  one  piece. 

The  faith  which  engineers  place  in 
Malleable  castings  for  shock  applications 
is  typified  by  the  bridge  rail  posts  pic- 
tured at  the  right.  More  than  30  states 
now  specify  Malleable  for  these  posts 
because  tests  show  the  material  can 
absorb  greater  impact  than  lightweight 
metals. 


MALLEABLE  FOUNDERS  SOCIETY  •  UNION  COMMERCE  BUILDING 
CLEVELAND,  OHIO  44115 
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If  you  still  think  glass  is  just  glass, 


ask  NASA, 


Ask  NASA  about  the  windows  on  the  Gemini  spacecraft 
—formed  from  glass  specially  designed  by  Corning. 

They  not  only  provide  mechanical  and  thermal  protec- 
tion, but  also  increase  visual  transmission  beyond  the 
theoretical  92  per  cent  to  99  per  cent.  Ask,  too,  about  the 
high-speed  glass  memories  that  help  guide  Gemini  to  in- 
space  rendezvous  and  re-entry. 

And  ask  about  the  glass  resistors,  as  thick  as  telephone 
poles,  which  serve  as  dummy  loads  and  power  dissipating 
terminations  at  tracking  stations. 

Glass  can  be  designed  to  maintain  constant  electrical 
properties  at  missile  speeds.  Withstand  the  pressures  at 
the  ocean's  floor.  Save  weight  without  sacrificing  strength. 


Conduct  or  insulate.  Bend.  Not  bend.  Break.  Not  break. 
Melt.  Not  melt.  Glass  can  be  made  to  do  what  you  want 
it  to.  It  is  the  most  versatile  basic  engineering  material. 

For  solutions  to  their  problems,  government  and  in- 
dustry are  coming  to  Corning.  Because  Corning  is  the 
glass-master.  It's  a  broad,  international  company,  with  one 
of  the  most  daring,  expert  and  imaginative  research  and 
engineering  staff's  in  the  world.  Plus,  a  marketing  prin- 
ciple that  commits  the  company  to  developing  products 
only  in  areas  where  a  need  exists  and  no  product  does. 

Voung  engineers  seeking  challenge,  opportunity,  and 
advancement  arc  invited  to  write  to  Coming's  Career  De- 
velopment Manager. 

CORNING 

CORNING  GLASS  WORKS 

CORNING.       NEW       YORK 
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BOOK     REVIEWS 


The  Width  of  Green  Street 

THE  TWO  CULTURES  AND  A   SECOND   LOOK    by   C.    P. 
Snow.  92  pages.  A  Mentor  Book,  60  cents. 

by  Stu  Umplebij,  ME  '67 

Witli  the  publication  of  the  essay  "The  Two 
Cultures  and  the  Scientific  Revolution,"  C.  P.  Snow 
became  one  of  those  people  who  happen  to  advance 
the  light  new  theory  at  just  the  right  historical 
moment.  The  essay  presented  for  the  first  time  the 
lack  of  communication  between  the  scientific  and 
literary  intellectuals  in  Western  society.  The  recent 
paperback  edition  contains  the  original  essay  and  a 
new  chapter  in  which  Snow  considers  the  enormous 
amount  of  comment  which  the  essay  provoked. 

For  a  number  of  years  Sir  Charles  Snow,  British 
scientist  and  novelist,  had  spent  his  working  hours 
with  scientists  and  then  had  gone  off  at  night  with 
literary  colleagues.  He  describes  the  change  in  at- 
mosphere as  follows:  "Constantly  I  felt  I  was  moving 
among  two  groups— comparable  in  intelligence, 
identical  in  race,  not  grossly  different  in  social  origin, 
earning  about  the  same  incomes,  who  had  almost 
ceased  to  communicate  at  all,  who  in  intellectual, 
moral  and  psychological  climate  had  so  little  in 
common  that  instead  of  going  from  Burlington  House 
or  South  Kensington  to  Chelsea,  one  might  have 
crossed  an  ocean." 

The  problem  was  immediately  recognized  and 
it  is  being  delt  with.  However  the  problem  manifests 
itself  somewhat  differently  on  this  campus.  Those 
students  who,  either  through  the  engineering— LAS 
program  or  through  student  activities,  have  had 
occasion  to  move  frequently  between  the  literary 
and  technical  groups  on  campus  have  probably  been 
less  impressed  by  the  differences  between  specific 
knowledge  and  by  lack  of  interest  in  other  fields  as 
they  have  been  by  the  difference  between  tlie  motiva- 
tions of  engineering  and  liberal  arts  students. 

Snow  also  considers  the  lack  of  understanding  be- 
tween pure  and  applied  scientists.  He  states  that 
pure  scientists  frequently  believe  that  applied  science 
is  for  second  rate  minds.  Some  pure  scientists  pride 
themselves  that  the  work  they  are  doing  could  not 
possibly  have  any  practical  use.  The  more  finnly  they 
can  make  that  claim,  the  more  superior  they  feel. 
However,  he  points  out  that  many  applied  problems 
are  as  intellectually  exacting  as  pure  problems  and 


that    many    of    the    solutions    are    as    satisfying    and 
beautiful. 

Snow  likens  the  scientists  who  have  never  read  a 
major  work  of  literature  to  the  literary  intellectuals 
who  have  no  understanding  of  the  most  basic  scientific 
concepts,  such  as  mass  and  acceleration.  "So  the 
edifice  of  modern  physics  goes  up,  and  the  majority 
of  the  cleverest  people  in  the  western  world  have 
about  as  much  insight  into  it  as  their  neolithic  ances- 
tors would  have  had."  He  believes  that  science  should 
be  assimilated  along  with,  and  as  part  of,  the  whole 
of  our  mental  experience  and  used  as  naturally  as 
the  rest. 

In  discussing  the  scientific  re\'olution  Snow  accuses 
the  literary  intellectuals  of  being  natural  Luddites. 
"If  we  forget  the  scientific  culture,  then  the  rest  of 
western  intellectuals  have  never  tried,  wanted,  or 
been  able  to  understand  the  industrial  revolution, 
much  less  accept  it." 

The  problems  of  decision-making  in  an  increas- 
ingly technological  society  have  long  been  one  of 
Snow's  major  concerns.  He  points  out  that  decision- 
makers may  not  be  able  to  judge  whether  the  scientific 
advice  they  receive  is  good  or  bad;  and  explains 
that  the  literary  intellectuals  represent,  vocalize  and 
to  some  extent  shape  and  predict  the  mood  of  the  non- 
scientific  culture.  They  do  not  make  the  decisions, 
but  their  words  seep  into  the  minds  of  those  who  do. 

The  challenge  to  our  society,  Snow  believes,  is  not 
only  to  escape  the  dangers  of  applied  science  but  also 
to  set  out  to  do  the  simple  and  manifest  good  which 
applied  science  has  put  in  our  power.  "We  know 
how  difficult  it  is,  once  the  elemental  needs  are  satis- 
fied, to  do  something  worthy  and  satisfying  with  our 
lives." 


Read 


Oblique 


December    14 
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To  Continue  To  Learn  And  Grow . . . 


...  is  a  basic  management  philosophy  at  Delco  Radio 
Division,  General  Motors  Corporation.  Since  its  in- 
ception in  1936,  Delco  Radio  has  continually  expanded 
and  improved  its  managerial  skills,  research  facilities, 
and  scientific  and  engineering  team. 

At  Delco  Radio,  the  college  graduate  is  encouraged 
to  maintain  and  broaden  his  knowledge  and  skills 
through  continued  education.  Toward  this  purpose, 
Delco  maintains  a  Tuition  Refund  Program.  Designed 
to  fit  the  individual,  the  plan  makes  it  possible  for  an 
eligible  employee  to  be  reimbursed  for  tuition  costs  of 
spare  time  courses  studied  at  the  university  or  college 
level.  Both  Indiana  University  and  Purdue  University 
offer  educational  programs  in  Kokomo.  In-plant  gradu- 
ate training  programs  are  maintained  through  the  off- 
campus  facilities  of  Purdue  University  and  available  to 


employes  through  the  popular  Tuition  Refund  Program. 

College  graduates  will  find  exciting  and  challenging 
programs  in  the  development  of  germanium  and  silicon 
devices,  ferrites,  sohd  state  diffusion,  creative  packag- 
ing of  semiconductor  products,  development  of  labora- 
tory equipment,  reliability  techniques,  and  applications 
and  manufacturing  engineering. 

If  your  interests  and  qualifications  lie  in  any  of  these 
areas,  you're  invited  to  write  for  our  brochure  detailing 
the  opportunities  to  share  in  forging  the  future  of 
electronics  with  this  outstanding  Delco-GM  team. 
Watch  for  Delco  interview  dates  on  your  campus,  or 
write  to  Mr.  C.  D.  Longshore,  Dept.  135A,  Delco 
Radio  Division,  General  Motors  Corporation,  Kokomo, 
Indiana. 

An  equal  opportunity  employer 


solid  stQte  electronics! 


Delco    Radio    Division    of    General    Motors 
Kokomo,    Indiana 
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NSPE  Beginning  to  Wake  up 

To  the  Editor: 

The  article  entitled  "But  \\'ithout  Vainglory"  in  the 
October  issue  of  Technograph  is  noteworthy  in  two 
respects.  First,  it  points  out  the  purpose  of  the  Na- 
tional Society  of  Professional  Engineers  which  is  to 
be  the  political  and  ethical  voice  of  the  engineering 
profession.  As  such  this  group  influences  the  tone  and 
feeling  not  only  of  the  public  toward  the  engineer, 
but  also  of  the  engineer  to\\'ard  himself  and  his  pro- 
fession. In  this  respect  this  article  rightly  questions 
whether  the  major  concern  of  today's  engineer  is  or 
ought  to  be  professionalism. 

Second,  what  would  appear  to  be  a  more  reason- 
able policy  to  a  rational  engineer  is  now  at  hand. 
This  is  the  idea  that  the  end  result  of  professional 
status  in  the  public  eye  will  readily  follow  as  the 
engineer  proves  himself  worthy  of  the  title  by  the 
e.xertion  of  his  intellect  and  ability  in  solving  some 
of  mankind's  problems.  I  see  the  engineer  accepted 
not  bv  means  of  some  loud  voice  shouting  "he  is  a 
professional"  but  by  what  he  really  is  and  can  do 
as  personal  contact  with  the  public  is  made.  If  the 
loud  voice  approach  makes  people  associate  "profes- 
sional" with  "engineer,"  certainly  the  word  will  take 
on  a  new  meaning  not  unlike  "status  seeker." 

Interestingly  enough  it  seems  that  NSPE  is  begin- 
ning to  realize  the  danger  of  this  loud  voice  philos- 
ophy. If  NSPE  has  adopted  a  more  subtle  policy  it 
certainly  should  be  encouraged,  so  that  if  possible, 
the  engineer  can  take  on  the  title  of  professional  as 
he  is  ready  and  deserving  of  it  with  the  same  deno- 
tation as  that  of  the  doctor  or  lawyer. 

Dick  Grommes 
Senior,  Electrical  Engineering 

Boredom    106,    107   &    108 

To  the  Editor: 

If  my  memory  serves  me  right,  on  September  20, 
my  Physics  107  lecture  was  packed.  Eager  engineer- 
ing students  sat  on  steps  in  the  lecture  room  awaiting 
the  lecture  from  a  member  of  our  prominent  faculty. 

Yet  on  Monday,  November  8,  there  was  no  prob- 
lem in  finding  a  place  to  sit.  Where  had  all  these 
eager  physics  students  gone?  Some  may  have  dropped 
the  course,  others  may  have  been  sick  but  I  think  the 
reason  for  so  many  empty  chairs  is,  "I  don't  feel 
like  going  to  lecture  today;  he  just  goes  o\'er  the 
same  thing  that's  in  the  book." 

The   physics    106.    107   and   I   undersand   that    108 
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lectures  are  notoriously  dull  and  boring.  The  only 
reason  these  lectures  get  half  the  audience  they  do  is 
because  of  their  demonstrations;  without  these  demon- 
strations physics  lectures  would  be  a  complete  waste. 
Perhaps  the  physics  department  is  just  being  con- 
siderate. Perhaps  they  know  that  we  engineers  are 
very  busy  and  perhaps  they  don't  want  to  compel  us 
to  waste  our  time  on  physics  lecture  or  perhaps  they 
want  to  make  physics  lecture  a  place  to  relax,  catch 
a  few  winks  and  refresh  one's  self  before  going  on  to 
the  rest  of  our  daily  routine. 

I  would  like  to  suggest  to  tlie  Physics  Department 
the  kind  of  lect-quiz  system  used  in  Chem  109.  We 
had  an  outline  which  was  augmented  in  lecture  and 
we  then  used  our  books  only  for  reference  and  work- 
ing problems.  Maybe  this  would  help  revitalize  our 
ailing  elementary  physics  courses.  If  not,  physics 
lecture  will  still  be  a  place  to  take  an  hour's  nap. 

Mickey  Mindock 
Sophomore,  Engineering  Physics 


some  chemical  engineers 
prefer  to  work  like  this... 


and  some  prefer  it  like  this 


—we'll  promote  them  both 


You  can  talk  to  some  of  our  chemical  engineering  big- 
wigs and  come  away  with  the  impression  that  a  man  who 
has  not  yet  forgotten  everything  he  learned  in  freshman 
calculus  is  an  impractical  theorist  and  a  shirker.  (Your 
impression  would  be  wrong.  He  doesn't  mean  that  at  all. 
Bessel  functions  were  his  meat  at  one  time.) 

Others  of  our  boss  chemical  engineers  will  sound  as 
though  it  is  no  longer  decent  for  an  educated  professional 
to  look  inside  a  reactor  personally.  (He  neglects  to  tell 
you  how  hard  it  was  to  give  up  a  grand  time  as  an  ap- 
prentice steamfitter  to  enter  college.) 

Observe,  then,  that  both  of  these  types  have  risen  to 
bigwigdom.  It  takes  all  kinds  to  run  an  outfit  like  ours. 
The  chap  who  applies  new  directions  in  the  solid  state 


theory  of  catalysts  to  knock  a  nickel  olT  the  tankwagon 
price  of  a  monomer  deserves  reward  comparable  to  that 
of  the  grimy  one  who  cuts  a  plant's  downtime  in  half  by 
relocating  the  filters  so  that  the  pump  motors  quit  burn- 
ing out. 

CHOICE  is  what  we  believe  in  olfering.  in  addition  to 
the  expected  emoluments.  We  believe  in  it  for  our  own 
good.  We  can  offer  it  because  of  our  vast  and  ever-grow- 
ing diversification,  which  is  all  from  within.  We  ofl'er 
choice  at  the  outset  and  choice  after  you  have  had  a 
chance  to  try  out  your  ambitions  and  see  how  they  work. 

Drop  us  a  line  about  your  ambitions.  If  your  ambitions 
happen  to  be  in  mechanical  or  electrical  engineering, 
drop  us  a  line  just  the  same.  We  olTer  choice  there,  too. 


EASTMAN  KODAK  COMPANY 

Business  and  Technical  Personnel  Department  /  Rochester,  N.  Y.    14650 

An  equal-opportunity  i/iiploycr  ojjcriiii;  also  a  clmiic  in  locution:  Roiluslcr.  ;V.  )'..  Kinasporl,  Tvnn..  or  Loiigvicw,  Tex. 


Kodak 


DRIVE  POWER  by  General  Electric:  one  section  of  Bethlehem  Steel  Corporation's  new  mill  at  Burns  Harbor,  Indiana, 


INDUSTRY  CONTROL  engineer  Bob  Vaughn,  Vir- 
ginia Polytechnic  Inst.,  worked  on  drives, 
control  and  the  new  SCR  armature  regulator, 
from  design  through  installation. 


PRINTED  CIRCUIT  PROCESS  heart  of  automatic 
control,  was  checked  by  Glenn  Keller,  Lehigh 
U..  on  the  Manufacturing  Program  at  Specialty 
Control   Department. 


CUSTOMER  REQUIREMENTS  for  d-c  motors 
were  met  by  Jim  Johnson.  U.  of  Cincinnati,  on 
a  Technical  Marketing  Program  assignment  at 
Large  Generator  &  Motor  Department, 


A  PREVIEW  OF  YOUR  CAREER  AT  GENERAL  ELECTRIC: 

Automating  a  Complete  Steel  Mill 


Ttie  automation  of  Bettilefiem  Steel  Corporation's  new  Burns 
Harbor,  Indiana,  cold  rolled  and  plate  mills  is  another  giant 
step  toward  meeting  the  demands  for  stepped-up  steel 
production.  General  Electric  is  uniquely  equipped  to  supply 
all  the  bits  and  pieces  of  automation,  and  to  call  on  and 
integrate  the  skills  of  more  than  120  business  departments 
—skills  that  run  the  gamut  of  specialized  and  systems  engi- 
neering, manufacturing  and  technical  marketing.  Whatever 
the  projects  at  General  Electric,  and  they  are  legion,  a  small- 
company  atmosphere  is  maintained,  so  that  individual  con- 


tributions are  quickly  recognized.  And,  these  become  starting 
points  to  new  discoveries  and  opportunities.  Write  us  now— 
or  talk  with  your  placement  officer— to  define  your  career 
interest  with  General  Electric.  Section  699-14,  Schenectady, 
N,  Y,  {An  Equal  Opportunity  Employer) 

Tigress  /s  Our  Most  Important  Product 

GENERAL^ELECTRIC 


A 
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Self-propelled  Westinghouse  undersea  craft  for  world-wide  charter  service 


It  can  explore,  test,  salvage  and  sample  the  ocean  floor-4,000  feet  down 


Westinghouse  has  built  a  remarkable 
undersea  exploration  craft  called  Deep- 
star  4000. 

It  can  dive  to  a  depth  of  4,000  feet 
without  cables.  It  can  rise,  turn,  back 
up  at  will.  It  is  self-propelled  and  inde- 


pendent of  surface   craft   while   sub- 
merged. 

Manned  by  a  crew  of  three,  the  craft 
will  explore  the  vast  undersea  world — 
sampling  the  ocean  bottom,  photo- 
graphing specimens,  setting  and  moni- 


toring scientific  instruments,  salvaging 
lost  cargo. 

Deepstar  4000  is  the  first  of  a  fleet 
of  Westinghouse  submersibles  now  be- 
ing developed  for  depths  up  to  20,000 
feet. 


You  can  be  sure  if  it's  Westinghouse 


For  information  on  a  career  at  W.;'inghouse.  an  equal     PDorlunity  employer, 
write  LH.Noggie,  Westinghouse  [  <  icational  Departme-     Pittsburgh, Pa.  15221. 
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TWO  VIEWS  OF  THE  CO-OP  PROGRAM 

Lee  Rea  and  Gordon  Shugars,  tii-o  students  who  have 
been  co-oping  with  the  same  company,  express  their 
vieivs,  both  pro  and  con,  of  the  progra7n. 

WATER  WATER  EVERYWHERE, 
BUT  ITS  ALL  DIRTY 

Gordon  Day  explains  some  of  the  problems  of  main- 
taining and  preserving  one  of  our  more  important 
natural   resources— water. 

MOTIVATION,  KEY  TO  CONTINUING  EDUCATION 
Stuart  Unipleby  presents  a  review  of  a  panel  discussion 
on  individual  motivation   and  the  need  for   continuing 
education. 
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ENGINEERING  CAMPUS 

Significant  occurrences  on  the  engineering  campus  last 
month  included  an  Engineering  Cotincil  resolution,  a 
one-shot  newsletter  put  out  by  IEEE  and  an  adminis- 
tration decision  on  two  College  publications. 

LETTERS 

An  irate  student  suggests  changes  in  Engineering  Council 
and  other  engirieering  activities. 

COVER 


This  month's  cover  was  designed  by  Gale 
Wiley,  junior  in  Mechanical  Engineering. 
The  article  on  water  resources  begins  on 
page  14. 
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EE.  ME.  ChE,  Physics  and  Chemistry  Graduates: 


How  soon  after  graduation  will  somebody 
give  you  a  chance  to  invent  something? 


It  could  happen  on  your  first  job. 

Some  very  young  engineers  and  scientists  at 
Xerox  helped  our  "old  timers"  invent  the  electro- 
mechanical-optical-chemical machine  pictured  above 
—the  Xerox  2400.  On  its  patent  documents  you'll  find 
names  like  John  Wirley  (BSEE  Univ.  of  Detroit  '60), 
Henry  P.  Jankowski  (BSEE  Rensselaer  Poly  '62),  and 
Larry  H.  Warren  (BSEE  Clarkson  '63).  They  all  joined 
Xerox  right  after  graduating. 

The  2400  is  no  fluke.  It's  just  a  recent  example 
of  a  tradition  that  began  in  1959,  when  Xerox  revo- 
lutionized the  office  copying  field  by  introducing  the 
now  world-famous  914  Copier.  From  the  914  onward, 
every  new  piece  of  equipment  or  system  we've  devel- 
oped has  had  no  real  counterpart  already  on  the  scene 
from  any  competitor. 

What  about  the  future?  It  gets  even  more  inter- 
esting. Because  as  advanced  as  today's  systems  may 


appear,  they  don't  yet  fully  reveal  the  true  technology 
Xerox  is  pursuing— graphic  communications. 

Born  out  of  the  global  information  explosion 
and  its  incredible  potential  for  helping  to  solve  man's 
oldest  problems  (as  well  as  his  newest  scientific  rid- 
dles), graphic  communications  at  Xerox  encompasses 
the  entire  spectrum  of  communications  in  a  graphic 
sense:  the  formulation,  reception,  transmission,  re- 
cording, storing,  retrieving,  processing,  copying  and 
presentation  of  any  meaningful  images. 

And  if  you  don't  think  all  this  has  a  habit  of 
creating  continuing  opportunities  to  "invent  some- 
thing," ask  John,  Henry,  Larry  ...  or  some  of  your 
own  alumni  who  started  their  careers  here. ..or  your 
Placement  Director.  If  you  prefer,  write  directly  to 
Mr.  Stephen  G.  Crawford,  Xerox  Corporation,  P.O. 
Box  1540,  Rochester,  New  York  14603. 


XEROX 

An  Equal  Opportunity  Employer 


Performance  Note:  The  Xerox  2400  (illustrated)  can  produce  copies  on  ordinary  paper  directly  from  an  original  document  at  the  rate  of  2.400  per  hour. 
No  "master"  need  be  prepared  first.  An  operator  simply  places  the  original  on  the  machine,  dials  the  number  of  copies  wanted,  and  presses  a  button. 
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Ten  years  ago  we  were  making  only  a  handful  of  relatively  simple 
semiconductor  devices  for  a  limited  number  of  applications. 
Today,  with  highly  advanced  and  exotic  processes,  we  are  pro- 
ducing hundreds  of  different  and  sophisticated  semiconductors 
—  for  thousands  of  applications.  Our  technicians  can  now  control 
material  composition  down  to  the  molecules  with  precise  regu- 
lation of  impurity  levels  — and  on  a  daily  production  line  basis. 

This  we  call  PERFORMANCE. 

Five  years  ago  we  produced  semiconductor  packages  the  size  of 
a  pencil  eraser  that  replaced  the  big  glass  vacuum  tubes  in  your 
radio.  Today  we're  making  sophisticated  semiconductors  that  per- 
form giant-sized  tasks  — yet  fit  on  a  soupspoon  like  grains  of  rice. 

We  call  this  MINIATURIZATION. 

Drop  the  old  time  vacuum  tube  and  it  would  smash.  Its  parts 
wore  out  pretty  regularly  too.  Shake  it  or  shock  it  beyond  rela- 
tively modest  limits  and  you  were  in  trouble.  Now  you  can  launch 
a  space  vehicle  with  thousands  of  semiconductor  components  to 
go  all  the  way  to  the  moon  and  back  .  .  .  and  make  it  go  back 
around  all  over  again.  And  a  couple  of  times  more  after  that. 

That's  RELIABILITY. 

Shake  'em,  shock  'em,  squeeze  'em  or  freeze  'em  — today's  elec- 
tronic devices  have  got  to  be  able  to  take  it  .  .  .  and  perform. 
Motorola  makes  them  as  though  they're  a  matter  of  life  or  death. 

Sometimes  they  are. 


TRUST    THIS    EMSIGNIA 


J 


WHEREVER    YOU    FIND    IT 


MOTOflGLA 
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SditOridlS     represent  the  opinion  of 
a  majority  of  the  Technograph  staff. 


Clarifying    Our    Position    on    Research 

Over  the  past  few  months  members  of  the  Technograph 
staff  have  expressed  a  desire  to  see  more  undergraduate  students 
participatmg  in  research  projects.  In  the  minds  of  a  few  faculty 
members,  however,  Technograph  has  been  identified  with  a 
position  opposed  to  the  College's  large  research  program.  A 
clarification  of  our  policy  seems  desirable. 

In  Decemljer,  1963,  Gary  Daymen,  then  a  Technograph 
staff  member,  wrote  an  article  entitled  "The  Forgotten  Man' 
which  pointed  out  many  of  the  disadvantages  for  undergraduate 
education  of  a  large  campus  research  program.  He  pointed  out 
that  the  academic  community  presently  rewards  outstanding 
research  more  highh'  than  outstanding  teaching.  Salaries,  pro- 
motions, and  recognition  all  flow  more  readily  toward  instructors 
who  concentrate  on  research,  if  for  no  other  reason  than  because 
research  work  can  be  more  objectively  evaluated.  The  article 
also  pointed  out  that  overconcem  with  research  activities  can 
lead  to  neglect  of  teaching  responsibilities,  such  as  keeping  lecture 
material  current  and  handing  tests  back  promptly.  But  primariK' 
the  article  emphasized  that  too  much  of  the  enormous  amount 
of  energy  which  is  devoted  to  research  is  simply  unconnected 
with  undergraduate  education. 

However,  participation  in  research  programs  can  be  an  enor- 
mously stimulating  educational  experience  for  an  undergraduate 
student.  (See  Hank  Magnuski's  comments  quoted  on  page  22.) 
Those  students  who  realize  the  benefits  of  research  work  are 
encouraging  more  students  to  get  involved  with  a  research  proj- 
ect. 

Some  people  may  think  that  whatever  positions  are  open 
must  be  very  limited  in  number  or  that  a  student  should  have 
had  some  previous  experience.  Neither  supposition  is  correct. 
Several  faculty  members  have  stated  that  their  departments 
would  gladly  hire  more  students  than  they  now  have. 

Any  student  interested  in  working  on  a  research  project 
should  consult  his  advisor,  his  department  head,  or  the  College's 
Summary  of  Engineering  Research  (see  page  25). 
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TURN  ON  TOMORROW  Fee,  ike 

being  one  of  the  brains  behind  the  coming  gas  turbine 
age  ...  or  developing  a  new  aircraft  alloy  ...  or  finding 
out  how  to  feed  4  billion  people?  Try  your  genius  at  Inter- 
national Harvester,  where  computers  and  research  are  as 
familiar  as  tractors  and  trucks.  We  are  a  company  that 
supplies  mechanical  power  to  a  world  that  is  increasing 
its  population  by  more  than  60  million  a  year.  Our  horizons 
are  unlimited.  But  our  immediate  job  is  to  attract  young 
people  who  can  match  their  strides  with  today's  onrushing 
technology.  We  have  engineering  openings  in  research  and 
development,  design  and  testing,  manufacturing  and  sales. 


We  offer  the  best  combination  of  opportunity,  responsibil- 
ity and  individual  treatment.  International  Harvester  is  a 
2-billion-dollar-plus  annual  business.  We  are  the  world's 
largest  producer  of  heavy-duty  trucks,  a  major  producer  of 
farm  and  construction  equipment,  an  important  steel  man- 
ufacturer, too.  POWER  and  the  people  who  provide  it  are 
our  lifeblood.  We  need  engineers  — especially  mechanical, 
industrial,  agricultural,  metallurgical,  general  and  civil 
engineers.  We  probably  need  you. 

Interested?  Contact  your  Placement  Officer  now  for  a  date  to  see  an  IH 
representative  when  he  visits  your  campus.  Or  if  interviewis  are  not  sched- 
uled, write  directly  to  the  Supervisor  of  College  Relations,  International 
Harvester  Company,  401  N.  Michigan  Avenue,  Chicago,  Illinois  60611. 


International  Harvester  puts  the  future  in  your  hands 


□ 


AN  EQUAL  OPPORTUNITY  EMPLOYER 


u 
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peer's  engineer,  can  you  see  the  sometimes  myth- 
ical "technical  ladder"?  If  you  are  management 
oriented,  is  there  room  for  you? 

If  you  are  a  professional  person  with  a  minimum 
of  a  BS  degree  in  Electronics,  Mechanics,  Chemical 
Engineering,  Chemistry  and  research,  development 
or  manufacturing  engineering  background,  write  to 
us.  See  if  we  can  meet  your  expectations. 

By  the  way;  we  are  interested  in' what  you  have 
done,  but  we  are  more  interested  in  what  you  want 
to  do!  IMPROVE?  Sure!  You  will  have  to,  to  stay  up 
with  NCR.  Write  to: 

T.  F.  WADE 

EXECUTIVE  AND  PROFESSIONAL  PLACEMENT 
THE  NATIONAL  CASH  REGISTER  COMPANY 
MAIN  &  K  STREETS,  DAYTON,  OHIO  45409 

An  Equal  Opportunity  Employer 

NCR 


THE  NATIONAL  CASH   REGISTER  COMPANY 


DAYTON,   OHIO  45403 
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You  wouldn't  even  consider  a  ball  bearing 
unless  you  needed  reliability.  So  be  sure  you 
get  performance  —  buy  a  ball  bearing  that  is 
designed  and  built  of  quality  components 
with  features  that  will  meet  the  demands 
of  the  application.  Sealm aster  ball  bearings 
offer  an  unmatched  combination  of  Quality, 
Performance  and  Economy.  This  means  that 


Standard 
Medium  Duly 
FLANGE  UNIT 


you  can  rely  on  Sealm  aster  and  you  can 
afford  its  cost.  You  can  pay  more  than  you 
would  for  Sealmaster  and  get  no  more  — 
or  —  you  can  pay  less  and  get  a  whole  lot 
less.  Contact  Sealmaster  today  and  inquire 
about  the  ball  bearing  that  has  the  right 
balance  of  performance  and  economy. 


Write  for  complete  line  Catalog  164. 


SEALMASTER 


SEALMASTER  BEARINGS 

A  DIVISION  OF 

STEPHENS-ADAMSON   MFG.  CO. 

41  RIDGEWAY  AVE.  •  AURORA,  ILL.  60506 

PLANTS   LOCATED   IN:  LOS  ANGELES,  CALIFORNIA 

CLARKSDAIE,  MISSISSIPPI  •  BELLEVILLE,  ONTARIO 

MEXICO  DF 
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Two  Views  of  fhe  Co-op   Program 


The  cooperative  education  program  between  inchistrij  and  the  College  of  Engineer- 
ing has  been  in  effect  since  the  early  1950's.  However,  there  have  been  no  formal 
arrangements  for  the  program,  such  as  special  enrollment  procedures,  housing  reg- 
ulations, etc.,  which  co-op  students  could  follow.  In  light  of  currently  increasing 
limitations  on  enrollment  and  rising  draft  cjuotas,  it  has  been  suggested  that  a  for- 
mal recognition  of  the  program  should  be  instituted  so  that  an  individual  in  the 
industrial  work  phases  would  still  be  considered  a  bonafide  student  of  the  University. 
With  the  College's  co-op  program  at  this  crossroads,  Technograph  presents  two 
present  co-op  students'  opinions  on  the  program's  advantages  and  disadvantages. 

—John  Bourgoin,  EE  '68 


A  FAVORABLE  LOOK 

by  Lee  Rea 
Most  students  enter  the  cooperative  program  pri- 
marily for  financial  reasons,  but  soon  find  out  that 
there  are  a  lot  more  advantages  to  it  than  monetary 
assistance.  The  program  has  much  merit  and  deserves 
the  full  consideration  of  any  interested  student. 

I  will  cover  the  advantages  first.  During  my  first 
industrial  work  period  at  McDonnell  Aircraft  Cor- 
poration in  St.  Louis  tliis  past  summer,  I  spent  the 
first  three  weeks  in  an  orientation  program  which  all 
new  engineers  must  take  to  acquaint  themselves  witli 
McDonnell  standards  and  methods.  By  following  the 
progress  of  the  engmeers  I  met  in  orientation, 
I  found  that  every  new  engineer  spends  about  a 
year  in  some  introductory  job.  The  co-op  student, 
on  the  other  hand,  picks  up  a  year  and  a  half  of 
experience  while  still  in  school,  and  if  he  is  good 
enough,  he  can  skip  this  introductory  period  when 
he  begins  his  job.  Because  the  co-op  program 
takes  a  year  longer,  the  co-op  student  does  not  gain 
time  on  tlie  full  time  student.  However,  tlie  co-op 
student  has  tlie  advantage  of  making  these  intro- 
ductory adjustments  while  still  in  college.  Thus,  he 
can  correlate  his  class  work  and  his  industrial  work. 
His  classwork  will  take  on  more  significance.  Furthei-- 
more,  he  can  make  personal  decisions  on  the  direction 
he  wishes  to  guide  his  education  by  seeing  first-hand 
what  his  future  career  is  all  about.  Personal  experience 
is  the  best  advisor. 

A  very  realistic  advantage  of  the  co-op  program  is 
the  fact  that  the  co-op  student  establishes  many  con- 
nections and  acquaintances  during  his  work  in  industry. 
These  contacts  provide  a  large  nimiber  of  possible 
references.  A  major  part  of  being  a  good  industrial 
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engineer  is  to  get  something  done.  With  this  many 
in-roads  in  his  chosen  company,  a  co-op  could  very 
likely  get  an  excellent  job  offer  from  his  company 
upon  graduation. 

Most  industries  provide  interestmg  work  for  their 
co-ops.  I  worked  on  McDonnell's  Medium  Antitank 
Weapon  Project.  At  McDonell,  no  co-ops  work  on  the 
assembly  line.  Each  works  closely  with  engineers  and 
engineering.  During  my  last  week  of  work,  I  got  to  try 
my  hand  at  a  j)ersonal  design  effort.  The  company 


Lee   Rea    is   a   sophomore    in    Electrl 
col   Engineering   from   East  St.   Louis, 
Illinois.    His    cooperative    industry 
McDonnell     Aircraft     Corporation. 


does  not  expect  a  lot  from  the  co-ops,  but  they  do 
give  them  opportunities  to  work  at  tasks  within  their 
capabilities. 

The  co-op  program  helps  the  student  to  become 
more  mature.  There  is  a  different  attitude  in  industry 
than  in  college.  Engineers  in  industry  work  as  a  team, 
not  as  individuals  as  in  college.  One  cannot  find 
such  training  in  a  college  engineering  curriculum. 

There  are,  of  course,  several  disadvantages  to  the 
cooperative  program.  Formerly,  co-ops  at  Illinois 
had  to  "drop  out"  of  school  during  their  assigned 
work-periods.  Advanced  enrollment  has  led  to  diffi- 
culties also.  According  to  Assistant  Dean  Oppennan, 


Where  will  you  stand  10  years 

from  today,  when  half  of  what  you  now 

know  becomes  obsolete? 


Right  now  you're  steeped  in  the  latest 
technologies.  But  10  years  from  now 
half  of  this  knowledge  will  be  obsolete. 
And  half  of  what  you  will  need  to  know 
isn't  even  available  today. 

To  keep  up,  you'll  have  to  spend 
an  increasing  amount  of  your  time  in 
professional  study. 

That's  another  good  reason  for  joining 
IBM.  We  offer  you  a  broad  choice  of 
educational  programs — from  on-job 
training  to  graduate  study  programs 
supported  by  the  company. 

We  want  to  help  you  grow  because 


we've  found  it's  the  best  way  for 
IBM  to  grow. 

Today  IBM  is  a  leader  in  science 
and  technology.  A  dynamic  company 
whose  people  and  systems  are  at 
work  on  almost  everything  new  in  the 
world  today.  The  discovery  of  new 
knowledge.  The  design  of  new 
products.  The  development  of  new 
solutions  to  a  host  of  problems.  IBM 
is  an  exciting  company  that  enables 
you  to  stay  technologically  "hot" 
throughout  your  career — and  provides 
you  with  real  opportunity  for 
advancement. 


Your  first  opportunity  with  IBM  starts 
with  your  placement  officer.  And  with 
the  IBM  interviewers  wtien  they  come 
to  your  campus.  See  them — and  learn 
why  you  won't  stand  still  at  IBM. 

For  more  information,  or  if 
you  missed  our  interviewers,  write  to: 
Manager  of  College  Relations 
IBM  Corporate  Headquarters 
Armonk,  New  York  10504 

IBM  is  an  Equal  Opportunity  Employer. 


IBM. 
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the  University  is  in  tlie  process  of  correcting  this 
situation.  Secondly,  it  takes  a  year  longer  to  get  a 
degree  in  the  co-op  program.  Thus,  a  year's  salary  is 
lost.  However,  as  I  previously  mentioned,  the  co-op 
engineering  student  can  skip  the  breaking-in  period 
when  he  graduates  and  also  will  likely  start  out  at 
a  higher  than  usual  beginning  salary. 

The  program  also  disrupts  the  student's  campus 
activities.  He  will  not  graduate  with  his  class.  His 
social  and  extra-curricular  activities  are  interrupted 
by  the  necessity  of  moving  every  year.  Finally,  at 
McDonnell  at  least,  pay  for  the  co-op  is  not  par- 
ticularly high.  I  heard  rumors  last  summer  that  the 
company  is  considering  raising  their  pay  scale  for 
co-ops.  One  other  thing,  though,  McDonnell  will 
pay  one-half  of  a  co-op's  tuition  for  night  courses 
provided  he  passes. 

I  started  as  a  co-op  simply  to  earn  money  for  my 
education,  but  now  I  believe  there  is  much  more  in 
the  program  for  me.  Many  engineers  at  McDonnell 
have  told  me  that  they  wish  they  had  been  able  to 
work  in  industry  while  they  were  still  in  school.  The 
program  deserves  consideration  on  the  basis  of  its 
merits. 

THE  DIM  VIEW 

by  Gordon  SJnigars 

Co-op  programs,  in  which  students  spend  alternate 
terms  working  in  industry  and  attending  college,  have 
several  advantages  and  several  disadvantages.  The 
advantages  are  covered  in  most  all  articles  on  co-op 
programs,  but  rarely  are  the  disadvantages  discussed 
in  detail.  Any  student  who  is  thinking  about  be- 
coming a  co-op  should  know  all  arguments  pro  and 
con.  Tliis  article  will  describe  the  con. 

One  of  the  biggest  disadvantages  of  co-op  pro- 
grams is  that  students  must  spend  at  least  five  years 
in  college  before  they  get  tlieir  degrees.  If  a  student 
plans  to  attend  graduate  school,  the  fifth  year  might 
be  spent  better  in  school  rather  than  in  industry.  Only 
the  individual  will  be  able  to  decide  whether  the 
experience  was  worth  the  extra  year. 

Co-op  students  living  away  from  home  face  even 
more  disadvantages.  Unless  they  are  lucky  enough 
to  live  with  friends,  they  will  be  living  in  apartments 
or  rooms.  Many  of  these  rooms  have  no  cooking 
facilities,  and  tlie  students  must  eat  in  restaurants. 
Eating  out  all  the  time  is  expensive  and  fattening. 
Students  often  find  tliat  half  their  salary  is  spent 
for  room  and  food,  thus  offsetting  any  monetary 
advantage  of  co-op  programs. 

The  University  of  Illinois  is  unique  in  that  its 
co-op  students  are  not  considered  students  when 
they  are  working  in  industry,  rather  the  students 
are  considered  college  dropouts.  They  lose  their 
student    insurance,    they    cannot    advance    enroll   by 
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computer,  they  must  fill  out  an  application  to  re- 
enter the  university  each  time  they  return  from  work- 
ing during  the  school  year,  and  last  but  not  least, 
they  can  lose  their  student  draft  deferment.  Although 
no  co-op  student  has  ever  been  drafted  while  work- 
ing in  industry,  many  have  been  classified  1-A,  and 
have  spent  several  months  nervously  awaiting  re- 
classification. 


Most  other  colleges  who  participate  in  co-op  pro- 
grams have  a  full  or  part  time  coordinator  who  keeps 
a  record  of  those  working  in  industry.  He  makes 
sure  that  each  student  is  working  on  an  assignment 
that  will  be  both  useful  and  educational,  and  he 
receives  reports  from  the  students  at  the  end  of  each 
work  period.  The  University  of  Illinois  does  not  have 
such  a  man  as  of  now.  Assistant  Dean  Opperman  has 
been  handling  the  programs,  but  he  does  not  have 
time  to  spend  visiting  industries,  checking  the  stu- 
dents' assignments,  or  evaluating  reports.  Recently 
the  College  of  Engineering  faculty  approved  a  pro- 
posal of  the  College  Policy  and  Development  Com- 
mittee which  called  for  a  half  time  administrator  of 
co-op  programs.  This  man  would  have  had  experience 
both  in  industry  and  as  an  educator,  and  he  would 
help  students  and  the  college  in  arranging  programs 
and  courses  so  that  co-op  programs  would  be  more 
meaningful.  The  proposal  also  called  for  a  dummy 
course  in  which  students  in  industiy  could  register  so 
that  they  would  not  lose  their  student  standing.  If 
tliis  proposal  is  approved,  it  will  eliminate  all  dis- 
advantages peculiar  to  co-op  programs  at  Illinois. 
The  proposal  is  presently  on  the  Provost's  desk,  and 
it  must  be  approved  by  both  the  Faculty  Senate  and 
the  Board  of  Trustees. 

Probably  the  biggest  question  a  prospective  co-op 
should  consider  is,  "Can  I  get  the  same  experience 
during  the  summer  as  I  can  get  on  a  co-op  program?" 
In  many  cases  the  answer  is  yes.  Although  in  manv 
cases  companies  are  reluctant  to  hire  freshmen  and 
sophomores  for  tlie  summer,  several  do  hire  juniors 
and  seniors  and  give  them  very  interesting  assign- 
ments. The  Placement  Office  handles  summer  as 
well  as  pennanent  job  placement;  interested  students 
should  sign  up  for  interviews  now.  A  prospective  co-op 
should  think  about  summer  employment  as  a  sub- 
stitute if  he  feels  that  the  disadvantages  of  co-op 
programs  outweigh  tlie  advantages. 


What's  Tom  Milling's  secret? 


The  formula  for  the  polymers  for  a  unique  new  synthetic 
liber.  A  fiber  that  might  have  a  profound  effect  on  more 
than  one  industry. 

Tom  is  helping  design  a  new  process  system  for  making 
the  monomers — with  Amoco  Chemicals  Corporation,  our 
sister  company.  The  system  must  be  right,  and  right  on 
time  to  meet  an  accelerating  development  deadline. 

That  may  seem  like  quite  an  assignment  for  a  23-year- 
old  chemical  engineer.  Less  than  a  year  from  his  B.S.  at 
the  University  of  Illinois.  But  not  around  here— at  the 
Amoco  Chemicals  and  American  Oil  Research 


STANDARD  OIL  DIVISION 


Centers.  Since  we're  always  after  new  and  better  prod- 
ucts, we  need  the  best  men  we  can  get.  No  matter  how 
young  they  may  be. 

Which  brings  us  to  you.  If  some  of  today's  technolo- 
gies and  products  are  starting  to  seem  "old  hat"  to  you, 
this  may  bring  you  to  us.  Your  opportunity  to  learn  new 
concepts  and  take  part  in  new  dexelopments  could  be 
right  here  at  American  Oil.  Whether  you're  in  Chem- 
istry, Mathematics,  Physics,  Electronics  or  Metallurgy. 

Want  more  information?  Write  to  J.  H.  Strange, 
American  Oil  Company,  P.O.  Box  431,  Whiting,  Ind. 


AMERICAN  OIL  COMPANY 
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Want  to  add  more  depth  to  your  career? 


Depth  comes  naturally  at  Douglas.  It  comes  from 

working  in  our  extensive  and  exceptional  Southern 

California  facilities,  where  there  are  many 

independent  research  and  development  programs 

underway.  It  comes  from  nearby  colleges 

and  universities,  where  you  can  study  for 

advanced  degrees.  And  it  comes  from  the 

challenge  of  engineering  design  problems 

that  will  fascinate  the  most  creative  minds. 

Interested?  Please  send  your  resume 

to  Mr.  L.  R  Kilgore,  Corporate  Offices, 

Box  699-G,  Douglas  Aircraft  Company,  Inc., 

Santa  Monica,  California.  ilfl||f!|  AQ 

An  equal  opportunity  employer 
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Who  creates 
the  "star" 
that  dances? 

The  same  Union  Carbide 
that  makes  carbon  floors 
for  blast  furnaces. 


With  every  change  of  light,  the 
star  in  the  Linde  created  Star 
Sapphire  moves,  shimmers,  and 
dances— matching  the  brilliance 
and  beauty  of  the  fabulous  star 
rubies  and  sapphires  of  the  Far 
East. 

At  Union  Carbide  we  grow 
these  and  other  crystals  every  day 
—  not  only  for  use  in  jewelry,  but 
also  for  use  in  electronic  equip- 
ment. And  for  the  past  several 
years  we've  been  growing  crystals 
for  the  heart  of  the  laser  beam, 
the  miracle  light  that  can  vaporize 
diamonds,  perform  eye  surgery, 
and  slice  through  metal. 

We're  growing  in  lots  of  direc- 
tions. Our  carbon  floors  for  blast 
furnaces  have  reached  the  point 


of  wide  acceptance  by  the  steel  in- 
dustry. Our  activated  carbon  is 
being  increasingly  used  to  purify 
and  deodorize  air  in  hospitals, 
homes  and  factories.  And  Glad 
Wrap,  our  new  polyethylene  wrap- 
ping for  home  use,  is  rapidly  gain- 
ing popularity  as  a  superior  way 
to  keep  foods  fresh  longer. 

To  keep  bringing  you  these  and 
many  other  new  and  improved 
products,  we'll  be  investing  half  a 
billion  dollars  on  new  plant  con- 
struction during  the  next  two 
years. 


nCarbideCorporalion,  270  Park  Avenue.  New Yofli.N.Y.  10017.  In  Canada:  Union  Carbide  Canada  Limited. Toronto  •  Divisior 
licals.  Consumer  Products,  Fibers  &  Fabrics,  Food  Products,  International.  Linde,  Mining  &  Metals,  Nuclear,  Olefins,  Plastic 
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Water    water  everywhere. 
But  ifs  all  dirty 


Wafer  crises  in  the  United  States  are  major  technological 
problems.  New  facilities  on  the  ill  campus  promise  continued 
Illinois  leadership  in  the  study  of  water  resources. 


by  Gordon  Day 

The  supply  and  control  of  water  resources  is  a 
problem  that  has  plagued  mankind  for  over  forty 
centuries.  Historical  texts  describe  canals  and  reser- 
voirs built  by  the  kings  of  ancient  Mesopotamia  to 
supply  certain  cities  and  for  irrigation.  What  is  left 
of  levees  and  embankments  used  to  protect  low- 
lands during  the  same  era  stretch  for  hundreds  of 
miles.  Centuries  later  the  Romans  attacked  the  prob- 
lem of  water  supply  by  the  construction  of  huge 
aquaducts  and  inverted  siphons  to  bring  water  from 
distant  sources. 

Man's  treatinent  of  water  resources  has  varied 
widely  with  time  and  circumstance.  He  has  wasted  it, 
hoarded  it,  polluted  it,  purified  it,  fought  over  it  and 
migrated  across  continents  to  obtain  it.  But  in  general 
he  has  been  unmindful  of  any  lasting  need  to  con- 
serve it. 

In  recent  decades,  droughts— like  the  present  one  in 
the  Northeastern  states— have  pointed  up  the  need  for 
a  long-range  water  conservation  program  similar  to 
those  existing  for  other  national  resources.  With 
rapidly  expanding  population,  industry,  and  agri- 
culture, the  nation's  demand  for  water  has  sky- 
rocketed. A  recent  article  in  Time  Magazine  estimates 
that  the  present  national  consumption  of  over  350 


billion  gallons  a  day  will  double  in  twenty  years 
and  reach  a  trillion  gallons  by  the  end  of  the  century. 
Of  this  consumption  about  50%  goes  for  irrigation, 
40%  for  industry,  and  10%  for  home  use. 

Problems  in  Illinois 

As  part  of  the  earth's  hydrologic  cycle,  water  moves 
endlessly  from  ocean  to  atmosphere  and  back  to 
ocean.  Only  a  small  part  of  the  water  in  the  atmos- 
phere ever  falls  over  land  masses  and  becomes  tem- 
porarily available  for  man's  use.  For  example,  the 
atmospheric  flow  over  Illinois  is  estimated  to  be 
2,000  billion  gallons  a  day.  Only  5%  of  this  falls  as 
precipitation  (100  billion  gallons  a  day),  of  which 
about  44  billion  gallons  evaporate,  33  billion  gallons 
are  used  by  growing  plants,  and  the  remaining  23 
billion  gallons  become  ground  and  stream  water. 
Froin  this  supply,  and  nearby  runoff  from  other  states, 
Illinois  now  uses  about  13.6  billion  gallons  of  water 
a  day. 

Waste  and  pollution  have  destroyed  many  of  the 
water  supplies  formerly  available.  Inland  water-ways 
which  once  provided  an  inexhaustible  supply  for  near- 
by man  and  industry  have  been  turned  into  garbage 
dumps.  Not  only  do  municipalities  deposit  their 
raw  sewage  into  streams  but  huge  amounts  of  chem- 
icals, pesticides,  organic  by-products,  and  rubbish 
from  factories  render  rivers  upfit  supplies. 

Stewart    Udall,    Secretary    of    the    Interior,    wrote 


'Voter   Resources    Building    on    Springfield    Avenue,   Champaign.   The    new   L-shaped   addition    starts   at  the   right   of   the   main   entrance. 
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recenth-  in  Saturday  Review;  "Wator  is  tlie  conserva- 
tion scandal  of  our  generation.  From  tlie  Hudson  to 
the  Great  Lakes  to  the  Colorado  most  of  our  water 
crises  are  man  caused.  It  is  not  that  existing  finite 
supplies  aren't,  in  most  cases,  adequate. 

On  the  national  level  we  are  now  spending  about 
$10  billion  each  year  on  the  study  and  development 
of  water  resources,  and  as  present  critical  shortages 
continue,  the  expenditures  may  reach  $20  billion  or 
more  annually.  The  Water  Resources  Act  signed  by 
President  Johnson  in  July  of  1964  has  made  possible 
state  water  resource  institutes  which,  together  with 
the  recently  estabhshed  Universities  Council  on 
^^'ater  Resources,  are  working  to  expand  research  in 
the  field.  The  American  Geophysical  Union,  recog- 
nizing the  need  for  comunication  in  the  field,  has 
this  year  established  a  quarterly  journal  called 
Water  Resources  Research  to  provide  a  medium  for 
papers  relating  to  the  sciences  of  water— physical, 
chemical,  biological,  and  social.  It's  rather  a  case  of 
infinitely  poor  management  of  these  supplies.  The 
answer— as  always  in  conservation  crises— is  the 
employment  of  foresight  that  puts  tlie  futiu'e  first." 

Do  facilities  to  provide  information  for  long  range 
planning  exist?  The  answer  is  definitely  yes. 


Douglas  M.  A.  Jones,  meteorologist  ot  the  Illinois  State  Water 
Survey,  reads  chart  from  recording  roingage.  This  shielded  gage, 
along  with  other  types  of  shielded  and  nonshielded  gages,  is  being 
compared  with  the  World  Meteorological  Organizotion  reference  gage 
OS  port  of  a  world-wide  comparison  of  gages.  The  installation  at  the 
Slate  Water  Survey  is  one  of  five  in  the  United  States  which  are 
sponsored    by   the    U.    S.    Weather   Bureau. 

State  Water  Survey 

The  state  of  Illinois  has  long  been  a  leader  in  the 
study  of  water  resources.  In  1895  the  State  established 
an  agency  for  "making  systematic  chemical  investiga- 
tion of  the  water  supplies  of  Illinois."  At  that  time  a 
major  concern  was  the  control  of  water-borne  disease, 
in  particular,  t}phoid. 

Originally  staffed  and  directed  by  the  Chemistry 
Department  of  the  University  of  Illinois,  the  Illinois 


State  Water  Survey  has  grown  until,  as  a  division  of 
the  State  Department  of  Registration  and  Education, 
it  presently  maintains  laboratory  and  administrative 
facilities  on  the  Champaign  campus,  a  laboratory  in 
Peoria,  and  field  offices  near  Chicago  and  East  St. 
Louis.  The  Survey's  research  and  service  programs 
encompass  assessment  and  evaluation  of  the  quality 
and  quantity  of  ground  and  surface  water  resources. 

An  important  achievement  of  the  Survey  is  a 
detailed  analysis  indicating  the  location  and  sustained 
capacity  of  all  principal  ground  water  formations 
throughout  Illinois.  Perhaps  more  important,  methods 
have  been  devised  for  evaluating  the  effects  of  future 
developments  of  well  fields. 

Since  1956,  the  broad  program  of  water  resources 
research  conducted  by  the  Survey  has  been  directed 
by  \\' illiam  C.  Ackermann,  professor  of  Civil  Engineer- 
ing. Ackermann  has  had  extensive  experience  in 
water  resources  research,  planning,  and  operations, 
first  with  the  Tennessee  Valley  Autiiority,  the  U.  S. 
Department  of  Agriculture,  and  most  recently  in  the 
President's  Office  of  Science  and  Technology  as  a 
water  resources  specialist. 

Research  at  Illinois 

Research  activities  of  the  Survey  are  organized 
under  five  sections:  Hydrology,  Hydraulic  Systems, 
Chemistry,  Atmospheric  Sciences,  and  Water  Quality. 

Scientists  in  the  Hydrology  section  do  research 
involving  ground  water,  surface  nmoff,  evaporation, 
and  sedimentation  as  major  components  of  resource 
evaluation,  and  understanding.  The  Survey's  well 
testing  program  is  one  part  of  these  acti\aties  de- 
signed to  help  cities,  industries,  and  individuals 
decide  how  much  water  a  well  or  well  system  will 
yield,  or  at  what  rate  it  can  be  pumped  without  de- 
pleting the  aquifer— the  underground  layer  where  the 
water  collects. 

A  statewide  network  of  observation  wells  provides 
valuable  data  by  which  to  recognize  problems  of 
heavy  use,  drought,  or  other  changes  in  the  water 
table. 

Nearly  76%  of  available  water  in  the  state  is  lost 
through  evapotranspiration.  Basic  experiments  aimed 
toward  reducing  water  loss  from  plant  transpiration 
and  soil  evaporation  are  being  conducted  by  tlie 
Survey.  One  purpose  of  these  experiments  is  to  reduce 
the  water  loss  by  applying  fatty  alcohols  to  the  soil 
and  so  reduce  the  need  for  supplemental  irrigation 
during  droughts.  The  Japanese  are  already  using 
this  method  successfully  in  rice  paddies. 

The  Hydraulic  Systems  section  of  the  State  Water 
Survey  conducts  continuing  studies  concerning  im- 
provements for  the  hundreds  of  reservoirs,  small 
lakes  or  farm  ponds  built  each  year  in  Illinois.  Spill- 
way design,  for  example,  is  carefully  examined  by 
Survey  engineers. 

In  addition,  this  section  cooperates  with  the  Chem- 
istry section  to  study  scale  encrustation  of  pipes  and 
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The  Company's  first  engine,  the  Wasp,  took 
to  the  air  on  May  5,  1926.  Within  a  year  the 
Wasp  set  its  first  world  record  and  went  on 
to  smash  existing  records  and  set  standards 
for  both  land  and  seaplanes  for  years  to 
come,  carrying  airframes  and  pilots  higher, 
farther,  and  faster  than  they  had  ever  gone 
before. 


In  recent  years,  planes  powered  by  Pratt 
&  Whitney  Aircraft  have  gone  on  to  set 
new  standards  of  performance  in  much  the 
same  way  as  the  Wasp  had  done  in  the 
1920's.  The  727  and  DC-9  are  indicative  of 
the  new  family  of  short-to-medium  range 
jetliners  which  are  powered  by  the  highly 
successful  JT8D  turbofan.  Examples  of 
current  military  utilizations  are  the  J58- 
powered  Mach  3  YF-12A  which  recently 
established  four  world  aviation  records  and 
the  advanced  TF30-powered  F-111  variable- 
geometry  fighter  aircraft. 
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and 


Future 


Take  a  look  at  the  above  chart;  then  a  good  long  look 
at  Pratt  &  Whitney  Aircraft— where  technical  careers 
offer  exciting  growth,  continuing  challenge,  and  lasting 
stability— where  engineers  and  scientists  are  recog- 
nized as  the  major  reason  for  the  Company's  con- 
tinued success. 

Engineers  and  scientists  at  Pratt  &  Whitney  Aircraft 
are  today  exploring  the  ever-broadening  avenues  of 
energy  conversion  for  every  environment ...  all  opening 
up  new  avenues  of  exploration  in  every  field  of  aero- 
space, marine  and  industrial  power  application.  The 
technical  staff  working  on  these  programs,  backed  by 
Management's  determination  to  provide  the  best  and 
most  advanced  facilities  and  scientific  apparatus,  has 
already  given  the  Company  a  firm  foothold  in  the  cur- 
rent land,  sea,  air  and  space  programs  so  vital  to  our 
country's  future.  The  list  of  achievements  amassed 
by  our  technical  staff  is  a  veritable  list  of  firsts  in  the 
development  of  compact  power  plants;  dating  back  to 
the  first  Wasp  engine  which  lifted  the  United  States 
to  a  position  of  world  leadership  in  aviation.  These 
engineering  and  scientific  achievements  have  enabled 
the  Company  to  obtain  its  current  position  of  leader- 


ship in  fields  such  as  gas  turbines,  liquid  hydrogen 
technology  and  fuel  cells. 

Should  you  join  us,  you'll  be  assigned  early  responsi- 
bility. You'll  find  the  spread  of  Pratt  &  Whitney  Aircraft's 
programs  requires  virtually  every  technical  talent.  You'll 
find  opportunities  for  professional  growth  further  en- 
hanced by  our  Corporation-financed  Graduate  Educa- 
tion Program.  Your  degree  can  be  a  BS,  MS  or  PhD  in: 
MECHANICAL  •  AERONAUTICAL  •  ELECTRICAL  •  CHEMICAL 
ENGINEERING  •  PHYSICS  •  CHEMISTRY  •  METALLURGY 
•  CERAMICS  •  MATHEMATICS  •  ENGINEERING  SCIENCE  OR 
APPLIED  MECHANICS. 

For  further  information  concerning  a  career  with  Pratt 
&  Whitney  Aircraft,  consult  your  college  placement 
officer— or  write  Mr.  William  L.  Stoner,  Engineering 
Department,  Pratt  &  Whitney  Aircraft,  East  Hartford, 
Connecticut  06108. 


SPECIALISTS  IN  POWER  ...  POWER  FOR  PROPULSION-POWER 
FOR  AUXILIARY  SYSTEMS.  CURRENT  UTILIZATIONS  INCLUDE 
AIRCRAFT,  MISSILES,  SPACE  VEHICLES,  MARINE  AND  INDUS- 
TRIAL APPLICATIONS. 


Pratt  &  Whitney  Rircraft 


DIVISION  OF  UNITED  AIRCRAFT  CORP, 


CONNECTICUT  OPERATIONS  EAST  HARTFORD,  CONNECTICUT 
FLORIDA  OPERATIONS  WEST  PALM  BEACH,  FLORIDA 


u 

AIRCF 

P 


An  Equal  Opportunity  Employer 
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fixtures.  The  Survey  study  is  an  attempt  to  find  both 
chemical  and  velocity  requirements  that  will  put  a 
protective  coating  on  the  inside  of  the  pipes.  The 
coating  should  be  thin  enough  so  that  it  won't  ma- 
terially reduce  the  carrying  capacity  of  the  system,  but 
complete  enough  that  it  gives  suitable  corrosion 
protection. 


Scientists  at  the  lllii 
section  in  Peoria  use  a 
assist  in  researcii  on  the 
water. 


)is  State  Water  Survey's  Water  Quality 
sampling  device  attached  to  this  boot  to 
interaction   of   various   factors   in   a    body   of 


Of  tlie  five  divisions  in  the  Survey,  the  Chemistry 
section,  founded  when  medical  men  began  to  sus- 
pect water  supplies  of  transmitting  typhoid  fever,  is 
tlie  oldest. 

From  its  beginning  the  section  turned  its  attention 
to  sewage  treatment.  Dr.  Edward  Bartow,  an  early 
director  of  tlie  Survey,  was  a  leader  in  sewage  treat- 
ment research,  particularly  the  Imhoff  Tank  method, 
developed  in  Germany,  and  a  process  called  the 
activated  sludge  method.  Later  tlie  Survey  was  active 
in  developing  the  anaerobic  fermentation  method  of 
decomposing  sewage  and  organic  wastes.  All  of 
these  are  nov^'  in  use. 

Sewage  treatment  processes  seldom  remove  more 
than  90%  of  the  organic  matter  prior  to  discharge 
into  streams  and  waterways.  With  double  the  popula- 
tion of  1910,  at  least  twice  the  waste  must  be  treated 
and  the  remaining  10%  represents  twice  as  much 
untreated  material.  Since  the  natural  flow  of  water 
is  roughly  the  same,  pollution  doubles,  and  as  the 
trend  continues,  the  problem  gets  worse.  This  is  an 
important  consideration  in  the  reuse  of  water,  a 
practice  which  is  of  necessity  becoming  more  common. 

Two  pollution  problems  are  products  of  our 
modem  age.  About  twenty-five  streams  in  the  state 
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are  monitored  montlily  for  radioactivity.  Presently, 
only  normal  radioactivity  has  been  found  but  during 
the  years  when  atmospheric  testing  was  more  preva- 
lent, the  level  was  occasionally  higher.  The  other 
modem  pollutant  is  agricultural  pesticides.  Many 
of  these  are  sprayed  on  plants  and  soil,  and  are 
carried  to  streams  by  runoff  after  rainfall. 

Research  in  tlie  Atmospheric  Sciences  section  of 
the  State  Water  Survey  ranges  from  basic  rainfall 
stiidies  and  weather  radar  to  theoretical  and  labora- 
tory research. 

As  part  of  its  activities,  the  Atmospheric  Sciences 
section  operates  several  dense  rain  gauge  networks 
that  provide  basic  data  for  studies  such  as  rainfall 
area-depth-duration  relations.  These  and  otlier 
hydrometeorological  information  gleened  from  the 
network  studies  are  useful  for  agriculture,  hydraulic 
and  engineering  design,  and  water  supply  develop- 
ment. Two  of  these  networks  cover  about  1200 
square  miles  in  southern  Illinois  and  provide  informa- 
tion on  the  effects  of  surface  features  on  the  develop- 
ment of  rain  storms. 

Basic  and  applied  research  on  exactly  how  moisture 
in  clouds  is  formed  into  precipitation,  the  use  of 
radar  and  photography  in  the  study  of  rainfall,  and 
research  on  the  occurence  and  detection  of  severe 
storms  are  also  part  of  the  Atmospheric  Sciences 
section. 

The  Water  Quality  section,  located  on  the  state's 
major  waterway,  the  Illinois  River,  in  Peoria,  is 
the  only  section  not  located  on  the  University  campus. 
This  section  conducts  studies  on  inorganic  additions 
resulting  from  water  use,  industrial  water  use,  tliermal 
contamination,  limnological  problems,  and  efficiency 
of  filtration.  Many  of  these  studies  serve  the  needs  of 
water  planning  and  sanitary  control  agencies. 

Expanding   Facilities 

On  October  14,  Governor  Otto  Kerner  and  Dr. 
Donald  F.  Hornig,  Special  Assistant  to  the  President 
for  Science  and  Teclinology,  were  on  campus  for  the 
dedication  of  a  new  addition  to  the  Survey's  Gham- 
paign  headquarters.  More  than  doubling  the  usable 
floor  space,  the  L-sliaped  addition  contains  thirty- 
five  rooms  for  researcii  and  administration,  shop 
facilities,  dark  rooms  and  rooms  for  storage  and  con- 
ference. Special  weather  measuring  instruments  are 
installed  on  top  of  the  building. 

Governor  Kerner,  in  his  dedicatory  remarks 
stressed  the  importance  of  an  adequate  supply  of 
good  water  ".  .  .  to  the  economic  progress  of  Illinois 
and  to  every  community  in  the  state  and  to  the  healtli 
and  well  being  of  each  citizen.  Scientific  studies  by 
the  State  Water  Survey  contribute  much  to  insuring 
tliis  vital  component  of  our  economy  and  welfare. 
Several  Survey  research  projects  have  been  directly 
aimed  at  preventing  in  Illinois  the  kind  of  water- 
supply  shortages  that  are  now  occurring  in  the  East." 


John  Lauritzen  wanted  further  knowledge 


He's  finding  it  at  Western  Electric 


When  the  University  of  Nevada  awarded  John  Lauritzen 
his  B.S.E.E.  in  1961,  it  was  only  the  first  big  step  in  the 
learning  program  he  envisions  for  himself.  This  led  him 
to  Western  Electric.  For  WE  agrees  that  ever-increasing 
knowledge  is  essential  to  the  development  of  its  engi- 
neers—and is  helping  John  in  furthering  his  education. 
John  attended  one  of  Western  Electric's  three  Grad- 
uate Engineering  Training  Centers  and  graduated  with 
honors.  Now,  through  the  Company-paid  Tuition  Refund 
Plan,  John  is  working  toward  his  Master's  in  Industrial 
Management  at  Brooklyn  Polytechnic  Institute.  He  is 
currently  a  planning  engineer  developing  test  equip- 


ment for  the  Bell  System's  revolutionary  electronic 
telephone  switching  system. 

If  you  set  high  standards  for  yourself,  educationally 
and  professionally,  let's  talk.  Western  Electric's  vast 
communications  job  as  manufacturing  unit  of  the  Bell 
System  provides  many  opportunities  for  fast-moving 
careers  for  electrical,  mechanical  and  industrial  engi- 
neers, as  well  as  for  physical  science,  liberal  arts  and 
business  majors.  Get  your  copy  of  the  Western  Electric 
Career  Opportunities  booklet  from  your  Placement 
Officer.  And  be  sure  to  arrange  for  an  interview  when 
the  Bell  System  recruiting  team  visits  your  campus. 


[a)  Western  Electric 


Manufacturing  and  Supply  Unit  of  the  Bell  System  /  An  Equal  Opportunity  Employer 


Principal  manufacturing  locations  in  13  cities    D     Operating  centers  in  many  of  these  same  cities  plus  36  others  throughout  the  U.S. 
□  En-?ineering  Research  Center,  Princeton.  N.  J.  O  Teletype  Corp..  Skokie.  III..  Little  Rock.  Ark.  D  General  Headquarters.  New  York  City 
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3,000  doors  to  a  career 


Allied  Chemical's  product  list  nowtops  3,000 
—and  is  growing  fast! 

Such  product  diversity  means  not  only  many 
jobs,  but  many  kinds  of  jobs  to  suit  your  tal- 
ents and  inclinations.  It  means  more  top  jobs, 
and  more  chances  for  advancement.  It's  one 
of  the  important  things  to  look  for  when 
you're  choosing  a  company. 

Allied  Chemical  is  directly  in- 
volved with  today's  most  signifi- 
cant areas;  agriculture,  space, 
and  nuclear  energy.  Some  of  its 
products  are  basic— many  are 
new.  Products  introduced  since 


AUied 
Qemical 


An  equal  opportunity  employer 


World  War  II  now  account  for  a  quarter  of 
sales.  There's  tremendous  variety:  Building 
materials.  Fashion  fibers.  Rocket  fuels.  Dyes. 
Fertilizers.  Plastics.  Petroleum  products. 

Over  35,000  people  work  in  All  led  Chemical's 
lOdivisions— at  more  than  100  plants  and  re- 
search centers— at  scores  of  sales  offices 
throughout  the  country. 

It's  a  big  company  with  big  op- 
portunities—and a  good  one  for 
you  to  know  more  about  before 
making  a  career  decision.  Ask 
your  placement  office  when  our 
interviewer  will  be  on  campus. 


:  Barrett  •  Fibers     General  Che: 


■  National  Aniline  •  Nitrogen  •  Plastics  •  Semet-Sotvay  ■  Solvay  Process  •  Union  Texas  Petroleu 
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Engineering  and  Science  at  RCA 


Traveling  Wave  Masers 

RCA's  recent  maser  research  and  development 
has  yielded  systems  with  outstanding  low-noise 
microwave  amplifier  performance  along  with 
adaptability  for  field  use.  These  amplifiers  ex- 
hibit ultra-low  noise  temperature  (8-IO°K)  and 
high  gain  (30-40  db)  with  extreme  gain  sta- 
bility. Wide  tunability  (up  to  50' ;)  and  large 
instantaneous  bandwidth  (up  to  150  MHz) 
have  been  achieved. 

Several  technique  areas  involved  with  this 
work  are  of  particular  interest.  Iron-  and 
chromium-doped  rulile  (titanium  dioxide)  are 
employed  as  active  paramagnetic  materials,  in 
a  "meander-line"  slow  wave  structure,  provid- 
ing wide  bandwidth  and  high  gain.  Ferrite  re- 
verse isolators  function  to  provide  a  high 
degree  of  gain  unidirectionalits.  The  requisite 
magnetic  field  is  provided  by  a  superconduct- 
ing magnet  within  a  cryogenic  enclosure,  and 
the  entire  system  is  operated  by  a  closed-cycle 
refrigerator  requiring  no  helium  replenishment, 
so  that  field  use  in  radar  systems,  satellite  com- 
munications and  radiometry  is  practical.  Sec- 
tionalized  magnet  structures  with  independent 
controls  permit  "stagger-tuning"  the  maser, 
so  that  its  very  high  gain  can  be  traded  for 
even  greater  bandwidth. 


The  illustration  shows  the  active  elements 
of  a  maser  amplifier  typical  of  such  a  high- 
performance  system.  The  meander  line,  seen 
as  a  zig-zag  conducting  path  on  a  flexible  in- 
sulating sheet,  goes  dow  n  one  side  of  the  pump 
cavity,  folds  over,  and  returns  on  the  other 
side.  The  cavity  is  the  terminal  portion  of  a 
waveguide  assembly,  with  microwave  pump 
energy  being  introduced  at  the  other  end.  One 
of  two  rutile  paramagnetic  crystals  is  shown 
in  close  proximity  to  the  meander  hne,  the 
ferrite  isolator  being  on  the  opposite  side  of 
the  meander  line  and  not  visible.  In  operation, 
the  entire  structure  shown  in  the  photograph 
lies  between  pole  faces  of  the  superconducting 
magnet,  which  provides  a  precisely  controlled 
and  distributed  transverse  field,  typically,  of  a 
few  thousand  gauss.  The  assembly  including 
the  magnet  is  enclosed  in  a  chamber  main- 
tained at  4.2°  K. 

Amplifiers  with  performance  as  described 
above  are  by  no  means  the  end,  however.  New 
advances  are  in  the  offing  through  research  in 
areas  including  optical  inversion  (pumping), 
operation  at  temperatures  above  4.2'K,  higher 
frequency  operation,  and  the  use  of  active 
materials  in  powder  rather  than  single-crystal 
form. 


Reft 


{a)  L.  C.  Morris,  "A  New  Class  of  Traveling  Wave 
Afasers"  International  Conference  on  Microwave 
Circuit  Theory  and  Information  Theory,  Tokyo, 
Sept.  II,  1964. 

(b)  L.  C.  Morris  and  D.  J.  Miller.  "Traveling  Have 
Masers  Employing  Iron-Doped  Rutile,"  Proc. 
IEEE,  Vol.  52,  #4,  p.  410,  1964. 


Integrated  Launch  Control 

and  Checkout  Systems 
for  Saturn  Lunar  Vehicles 

Highly  sophisticated  Saturn  automatic  ground 
checkout  and  launch  sequencing  equipment 
has  been  under  development  by  RCA  since 
late  I960  for  the  National  Aeronautics  and 
Space  Administration,  Marshall  Space  Flight 
Center.  The  original  Saturn  Ground  Computer 
System  (SGCS)  was  used  on  the  highly  suc- 
cessful Saturn  I  program;  an  advanced  version 
of  the  SGCS  is  currently  being  readied  for  the 
Saturn  IB  and  Saturn  V  programs.  The  RCA 
110  computer  was  the  heart  of  the  Saturn  I 
SGCS:  the  RCA  IIOA  is  the  heart  of  the 
Saturn  IB  and  Saturn  V  SGCS. 


The  block  diagram  shows  the  tandem,  two 
computer  configuration  for  Saturn  V  at  Com- 
plex 39,  the  lunar  program  "space  port"  at 
NASA's  Kennedy  Space  Center.  Complex  39 
is  based  on  a  mobile  launch  concept  to  gain 
high  efficiency  in  launch  operations.  Vehicles 
are  assembled  in  the  Vehicle  Assembly  Build- 
ing (VAB)  on  a  Mobile  Launcher  structure. 
After  the  Saturn  V  with  its  Apollo  Spacecraft 
is  completely  checked  out,  the  vehicle  in  its 
Launcher  is  transported  to  one  of  three  launch 
pads  for  a  remotely  controlled  launch.  The 
computer  in  the  Launch  Control  Center  (LCC) 
controls  the  activities  of  the  "slave"  computer 
in  the  Mobile  Launcher  via  a  250  kilobit/sec 
digital  data  link.  The  configuration  thus  re- 
mains the  same  for  both  VAB  and  pad  opera- 
tions: only  the  length  of  the  data  link  changes. 
The  complex  umbilical  interface  between  the 
vehicle  and  ground  support  equipment  remains 
undisturbed  until  launch.  The  LCC  computer 
controls  the  sequence  of  checkout  and  launch 
countdown  programs  performed  by  the  Mobile 
Launcher  computer  via  commands  transmitted 
over  the  data  link.  The  "slave"  computer  in 
turn  performs  the  detailed  testing  and  sequenc- 
ing, performs  evaluation  and  data  compression 
of  test  results,  and  transmits  the  data  back  to 
the  LCC  computer  which  relays  it  to  the  cor- 
rect operator  for  display.  LCC  operators  can 
override,  via  their  console  request  keyboards, 
the  predetermined  sequence  of  programs  stored 
in  the  Mobile  Launcher  computer  or  handle 
unusual  test  situations. 

In  addition  to  conventional  serial  computer 
functions,  special  parallel  input/output  capa- 
bilities are  included  for  control  of  1008  discrete 
(relay  driver)  outputs,  monitoring  of  1512  dis- 
crete (contact  closure)  inputs,  a  wide  range  of 
DC  and  AC  analog  outputs  (72  in  quantity), 
a  wide  range  of  DC  and  AC  analog  inputs 
(300  in  quantity),  telemetry  interface,  3  internal 
interval  timers,  several  external  clock  inputs, 
and  an  interface  with  the  spaceborne  computer. 

In  line  with  the  developmental  nature  of  the 
total  Saturn  program,  the  role  of  RCA's 
Saturn  Ground  Computer  System  is  continu- 


ing to  expand  in  factory  and  static  testing,  as 
well  as  launch  operations,  as  automation  tech- 
niques are  applied  to  other  Saturn  subsystems. 


Reference— J.  E.  Sloan  and  J.  F.  Underwood,  "Systems 
Checkout  for  Apollo" — Astronautics  and  Aerospace 

Engineering,  March  1963. 

A  Light  Detector  That  Makes 
Laser  Communications  Practical 

RCA  has  developed  a  pholoconductive  device 
that  operates  on  an  alternating  current  that 
can  sense  up  to  100  million  changes  in  light 
intensity  per  second.  This  is  sufficient  to  dis- 
tinguish as  many  as  25  separate  television 
programs,  all  carried  on  a  single  laser  beam. 
This  major  breakthrough  in  light  detection  is 
extremely  fast,  enormously  sensitive  and  is 
responsive  to  the  whole  range  of  optical  fre- 
quencies, ranging  from  infra-red  through  the 
visible  spectrum  to  ultra-violet. 

By  contrast,  previous  means  of  detecting 
laser  light  employed  photoconductors  operated 
by  direct  current,  photoelectric  cells,  semicon- 
ductor photodiodes  and  electron  photomulti- 
plier  tubes.  The  major  drawbacks  were  that 
these  methods  were  either  too  slow,  too  in- 
sensitive, or  too  limited  to  the  portions  of  the 
electromagnetic  spectrum  where  most  lasers 
operate  poorly,  if  indeed,  at  all. 

The  laser  is,  to  state  it  simply,  a  high  fre- 
quency transmitter  with  the  capacity  to  carry 
a  fantastic  amount  of  information.  The  real 
problem  has  been  to  develop  a  receiver  both 
fast  enough  and  sensitive  enough  to  detect  and 
process  incoming  information.  This  new  device 
has  the  sensitivity,  speed  and  frequency  range 
that  can  make  possible  a  practical  system  for 
laser  communications. 

This  radical  new  detector  is  a  tiny  speck- 
sized  piece  of  photoconductive  material 
mounted  in  a  small  cavity  continuously  bathed 
in  microwaves  oscillating  at  10  billion  cycles 
per  second. 

When  a  laser  beam  bearing  information  in 
the  form  of  intensity  variations  enters  the 
cavity,  it  strikes  the  photoconductor  and  frees 
electrons.  They,  in  turn,  begin  to  oscillate 
rapidly  up  and  down  within  the  material,  in 
direct  response  to  the  alternating  electric  field 
inherent  in  the  surrounding  microwaves.  These 
electron  oscillators  control  the  amount  of 
microwave  power  that  leaves  the  cavity.  The 
variations  in  the  incoming  light  are  then  con- 
verted to  intensity  variations  in  the  outgoing 
microwaves.  Conventional  microwave  tech- 
niques make  it  possible  to  process  these  vari- 
ations. These  techniques  are  similar  to  those 
used  in  modern  radar  and  commercial  tele- 
vision systems. 


Reference — H.  S.  Sommers,  Jr.  and  E.  K.  Gatchell, 
presented  at  Annual  Meeting,  Optical  Society  of 
America,Philadelphia.OcloberS-S,I96S,PaperH'E-I. 

These  are  only  a  few  of  ttie  recent  actiievements  which  are 
indicative  of  the  great  range  of  activities  in  engineering  and 
science  at  RCA.  To  learn  more  about  the  many  scientific 
challenges  awaitmg  bachelor  and  advanced  degree  candi- 
dates in  EE,  (VIE,  ChE,  Physics  or  Mathematics,  write: 
College  Relations,  Radio  Corporation  of  America,  Cherry 
Hill,  New  Jersey. 

At!  Equal  Opportunity  Employer 


The  Most  Trusted  Name 
n  Electronics 
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Motivation,  Key  to  Continuing  Education 


by  Stuart  Umpleby 
Indi\'idual  moti\'ation  and  the  need  for  con- 
tinuing education  after  graduation  were  the  major 
concerns  of  a  panel  discussion  conducted  for  the 
engineering  alumni  at  their  annual  November  meeting. 
A  recent  graduate,  an  industrial  research  director, 
a  professor,  and  a  high  school  principal  each  presented 
their  views  on  engineering  education. 

Student   Emphasizes   Undergraduate    Research 

The  importance  of  getting  a  practical  education 
while  in  college  was  stressed  by  Hank  Magnuski,  an 
August  graduate  and  a  former  Technograph  staff 
member.  Magnuski,  now  in  graduate  school  at  MIT, 
explained  tliat  students  should  try  to  get  industrial 
experience  during  the  summer  and  to  participate  in 
research  activities  on  campus  during  the  school 
year. 

He  listed  two  important  ways  in  which  such  exper- 
ience helps  an  undergraduate.  First,  laboratory 
research  work  gives  the  student  a  practical  under- 
standing of  his  academic  studies.  This  practical 
experience,  in  turn,  relieves  the  teaching  staff  of 
presenting  the  "nuts  and  bolts"  of  engineering  and 
allows  tliem  to  concentrate  on  theoretical  concepts. 

Second,  participating  in  research  programs  as  an 
undergraduate  can  help  a  student  decide  what  field 
he  wants  to  go  into  and  what  courses  he  should  take 
while  in  school.  Experience  in  industry  can  help  a 


student  decide  if  he  likes  working  in  industry 
and  if  he  likes  a  particular  company. 

Magnuski  pointed  out  that  students  often  have 
difficulty  finding  summer  jobs  in  engineering  and 
expressed  the  opinion  that  it  would  be  beneficial 
to  the  companies  themselves  if  more  would  hire 
summer  employees.  Magnuski  also  stated  that  a  pro- 
fessor on  this  campus  had  recently  remarked  to  him 
diat  many  professors  would  like  more  students  to 
participate  in  research  projects  as  undergraduates. 
He  suggested  that  both  the  College  and  individual 
students  could  profit  by  encouraging  more  under- 
graduates to  participate  in  research  programs. 

"A  thesis  at  the  undergraduate  level  is  common  at 
MIT,"  Magnuski  reported.  "There  is  also  much  stress 
placed  upon  research  work  at  the  graduate  level." 
He  specifically  cited  the  amount  of  academic  credit 
which  is  given  to  research  assistants  for  their  work. 
The  work  is  on  an  advanced  level  and  makes  possible 
close  contact  bet\veen  students  and  professors. 

That  afternoon  Magnuski  had  addressed  the  honors 
seminar  for  engineering  freshmen  and  encouraged 
them  to  actively  supplement  their  education  by 
getting  involved  in  a  research  project.  "Faculty 
members  will  bend  over  backwards  to  help  out  a 
student  with  a  project,  and  this  university  can 
usually  help  the  student  to  find  the  materials  or 
equipment  which  he  needs  for  his  independent  study 
work." 


Hank  Magnuski,  recent  Ul  graduate  Robert   Adier,    director   of   research,  Charles      Hendricks,     professor      of  Karl        Pic 

in    Electrical  Engineering:   "Practical  Zenith    Corporation:    "Motivation    is  Electrical      Engineering:      "We      do  schools, 

experience   is   the   student's   respon-  more   important  than   specific  knowl-  students      a      disservice      when      we  forget     th 

sibility.     Professors    should     concen-  edge.    A     highly    motivated     person  :onvince     them     that     they     cannot  uals,    we 

trate   on   theoretical   principles."  will  fill  the  gaps   in  his  education."  learn   everything."  direction.' 


3th,  superintende 
Highland  Park:  ' 
at  students  are  I 
have    lost    our    se 
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Research  Director  Stresses  Motivation 

"Students  often  assume  that  if  they  work  hard  and 
do  what  the\-  are  told,  the\-  will  find  the  pot  of  gold 
at  the  end  of  the  rainbow.  But  it  doesn't  work  that 
way.  The  essential  ingredient  is  moti\ation."  So 
said  Dr.  Robert  Adler,  director  of  research  for  Zenith 
Corporation.  He  defined  the  pot  of  gold  as  "playing 
to  \our  heart's  content  and  getting  paid  for  it,  or 
being  in  love  witli  engineering  work." 

Adler  stated  that  there  is  a  severe  mismatch 
bet\seen  unixersity  studies  and  industrial  work  which 
requires  a  long  period  of  adaptation.  "There  is  no 
substitute  for  laboratory  work  but  cookbook  labora- 
tories just  won't  do."  Mismatch  is  a  problem  of 
moti\ation,  not  education.  A  highly  motivated  person 
with  gaps  in  his  education  will  become  a  better 
engineer  than  someone  who  doesn't  really  like 
engineering  work. 

Noting  the  problem  of  students  transfering  out 
of  engineering,  Adler  stated,  "High  schools  must 
awaken  a  spark  of  interest  in  the  forces,  circuits,  and 
shapes  that  are  the  domain  of  the  engineer.  Uni- 
versities must  feed  that  spark,  not  extinguish  it.  A 
student  should  begin  his  industrial  career  with  a  deep 
Io\'e  of  engineering.  Don't  let  them  begin  simph"  with 
a  desire  for  salary." 

Adler  also  stressed  tlie  need  for  greater  university- 


industry  cooperation.  Industries  can  provide  summer 
employment,  and  universities  can  conduct  con- 
tinuing education  courses. 

Obsolescence   Problems   but  Better   Students 

In  his  discussion  of  the  problem  of  obsolescence 
Charles  Hendricks  said  that  the  University  must 
motivate  students  to  continue  studjang  after  grad- 
uation. "People  who  cannot  stand  not  to  be  engineers 
are  unstopable.  They  believe  they  can  learn  every- 
thing." 

Karl  Plath,  superintendent  of  schools  in  Highland 
Park  suggested  that  a  major  overhaul  of  the  freshman 
year  program  might  be  necessary  in  light  of  the 
improved  quality  of  high  school  education.  He 
stated  that  students  today  have  an  increased  desire 
for  learning  and  that  college  curricula  should  be 
flexible  enough  to  meet  the  challenge. 

"The  conditions  causing  protests  are  likely  to 
become  entrenched,"  Plath  ventured.  Universities 
will  become  larger,  and  classes  will  likely  become 
larger.  Students  will  have  less  personal  contact  with 
professors  and  more  encounters  with  administrators. 
"^Ve  must  be  concerned  with  people,  not  methods." 


Stuart  Umpleby,  Technograph  editor,  is  a  senior  in  Mechanical  En- 
gineering. During  a  similar  program  last  year  he  addressed  the 
olumni  on  the  topic  "The  Quiet  Revolution:  A  Student's  View." 


CIVIL  ENGINEERS: 

Prepare  now  for  your  future  in  highway 
engineering... get  the  facts  on  The  Asphalt 
Institute's  new  computer-derived  method 
for  determining  structural  design  of  Asphalt 
pavements  for  roads  and  streets 

Today,  as  more  and  more  states  turn  to  modern  Deep- 
Strength*  Asphalt  pavement  for  their  heavy-duty  highways, 
county  and  local  roads,  there  is  a  growing  demand  for  engi- 
neers with  a  solid  background  in  the  fundamentals  of  Asphalt 
technology  and  construction. 

Help  to  prepare  yourself  now  for  this  challenging  future  by 
getting  the  latest  information  on  the  new  Thickness  Design 
Method  developed  by  The  Asphalt  Institute.  Based  on  exten- 
sive statistical  evaluations  performed  on  the  IBM  1620  and 
the  mammoth  IBM  7090  computers,  accurate  procedures  for 
determining  road  and  street  structural  requirements  have 
been  developed. 

All  the  facts  on  this  new  method  are  contained  in  The  As- 
phalt Institute's  Thickness  Design  manual  (MS-I).  This  help- 
ful manual  and  much  other  valuable  information  are  included 
in  the  free  student  library  on  Asphalt  construction  and  tech- 
nology now  offered  by  The  Asphalt  Institute.  Write  us  today. 
♦Asphalt  Surface  on  .'\sphalt  Base 

THE  ASPHALT  INSTITUTE 

Colleize  Park,  Mar\lancl 
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Thickness  Design  Charts  like  this  (from  the  MS-1  manual) 
are  used  in  this  new  computer-derived  method.  This  chart 
enables  the  design  engineer  quickly  to  determine  the 
over-all  Asphalt  pavement  thickness  required,  based  on 
projected  traffic  weight  and  known  soil  conditions. 


THE  ASPHALT  INSTITUTE 
College  Park,  Maryland 

Please  send  me  your  free  student  library  on  Asphalt  con- 
struction and  technology,  including  full  details  on  your 
new  Thickness  Design  Method. 
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To  Continue  To  Learn  And  Grow .  . . 


...  is  a  basic  management  philosophy  at  Delco  Radio 
Division,  General  Motors  Corporation.  Since  its  in- 
ception in  1936,  Delco  Radio  has  continually  expanded 
and  improved  its  managerial  skills,  research  facihties, 
and  scientific  and  engineering  team. 

At  Delco  Radio,  the  college  graduate  is  encouraged 
to  maintain  and  broaden  his  knowledge  and  skills 
through  continued  education.  Toward  this  purpose, 
Delco  maintains  a  Tuition  Refund  Program.  Designed 
to  fit  the  individual,  the  plan  makes  it  possible  for  an 
ehgible  employee  to  be  reimbursed  for  tuition  costs  of 
spare  time  courses  studied  at  the  university  or  college 
level.  Both  Indiana  University  and  Purdue  University 
offer  educational  programs  in  Kokomo.  In-plant  gradu- 
ate training  programs  are  maintained  through  the  off- 
campus  facihties  of  Purdue  University  and  available  to 


employes  through  the  popular  Tuition  Refund  Program. 

College  graduates  will  find  exciting  and  challenging 
programs  in  the  development  of  germaniimi  and  sihcon 
devices,  ferrites,  solid  state  diffusion,  creative  packag- 
ing of  semiconductor  products,  development  of  labora- 
tory equipment,  reliabihty  techniques,  and  apphcations 
and  manufacturing  engineering. 

If  your  interests  and  qualifications  lie  in  any  of  these 
areas,  you're  invited  to  write  for  our  brochure  detailing 
the  opporttmities  to  share  in  forging  the  future  of 
electronics  with  this  outstanding  Delco-GM  team. 
Watch  for  Delco  interview  dates  on  your  campus,  or 
write  to  Mr.  C.  D.  Longshore,  Dept.  135 A,  Delco 
Radio  Division,  General  Motors  Corporation,  Kokomo, 
Indiana. 

An  equal  opportunity  employer 


solid  stole  electronics! 


J    ^^y?^      Delco    Radio    Division    of    General    Motors 
L//~^^       Kokomo,    Indiana 
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ENGINEERING  COUNCIL  REQUESTS 
MORE  AUTHORITY  FOR  ADVISORS 

By  Boh  Carbon,  Ag  E  "66 

Engineering  Council  has  passed  a  resolution  calling 
for  greater  flexibility  in  curricula  and  more  authority 
for  advisors  in  approving  course  substitutions  and 
waiving  prerequisites.  The  resolution  also  proposed 
that  the  approved  list  of  general  education  sequences 
be  greatly  expanded. 

To  encourage  improvement  of  instruction.  Engineer- 
ing Council  recommended  a  plan  of  instructional 
development  awards  similar  to  that  presently  con- 
ducted by  the  College  of  Liberal  Arts  and  Sciences. 
More  training  for  graduate  instructors  was  also 
deemed  desirable. 

Council  suggested  that  the  classroom  environ- 
ment could  be  improved  by  reviewing  the  purpose 
and  content  of  engineering  laboratory  courses  and  by 
encouraging  instructors  to  mention  their  research 
projects  in  class. 

The  resolution,  which  was  passed  unanimously, 
was  mostly  the  work  of  Stuart  Umpleby  and  Lester 
Holland,  both  seniors.  It  is  presently  being  considered 
by  the  Student— Faculty  Liaison  Committee. 

IEEE  NEWS  LETTER 

NOT  OVERLY  SUCCESSFUL 

by  Gale  Wiley,  ME  '68 
The  student  branch  of  the  IEEE  recently  produced 
an  appropriately  named  "IEEE  Newsletter"  to  be 
sent  to  all  electrical  engineers.  It  appeared  as  a 
multilithed,  two-sheet  bulletin  revealing  a  large 
range  of  subjects  about  the  Institute  of  Electrical 
and  Electronics  Engineers,  Inc.,  the  largest  pro- 
fessional engineering  society  in  the  world. 

Les  Holland,  IEEE  Chairman,  sole  editor  and  con- 
tributor to  the  Newsletter,  said  that  the  I-triple-E  was 
producing  the  Newsletter  as  a  one-shot  publication. 
He  said  that  he  hoped  another  Newsletter  could  be 
published  ne.xt  semester.  The  last  newsletter  printed 
by  tlie  IEEE  was  sent  out  in  1954. 


Holland  stated  that  the  effect  of  the  letter  was 
not  at  all  what  he  had  originally  intended.  Due  to 
late  mailing  many  of  the  important  meetings  and 
engineering  events  slated  in  the  Newsletter  had 
already  past.  The  letter  was  sent  on  Saturday,  October 
23,  and  one  of  the  major  articles  dealt  with  the 
National  Electronics  Conference  held  October  26. 
Many  students  could  not  attend  the  conference  be- 
cause they  didn't  know  about  it  until  the  day  before. 

Holland  stated  "If  we  could  find  better  ways  to  get 
EE's  to  read  the  Newsletter  and  to  react  to  it,  we 
would  be  very  happy." 

STUDENTS  TO  RECEIVE 
PRICELESS  INFORMATION 

The  College  of  Engineering  has  long  believed 
that  it  has  a  story  to  tell,  but  until  recently  it  has 
concentrated  on  people  beyond  the  borders  of  the 
campus.  The  College  now  proposes  to  correct  that 
deficiency. 

Beginning  in  February,  all  students  will  receive 
copies  of  Engineering  Outlook,  the  College's  monthly 
newsletter,  ten  times  a  year.  It  carries  short  articles 
about  significant  happenings  on  campus,  new  research 
achievements,  and  faculty,  staff,  and  student  awards. 
It  is  a  valuable  means  of  keeping  up  vvith  the  latest 
news  on  campus. 

One  of  the  other  outstanding  publications  pro- 
duced by  the  Engineering  Publications  Office  is  the 
annual  Summary  of  Engineering  Research.  This 
publication  includes  brief  descriptions  of  all  research 
projects  being  carried  on  within  tlie  College,  listing 
project  directors,  sponsors,  and  resulting  publications. 
This  year  the  current  issue,  A  Summary  of  Engineer- 
ing Research  1964,  is  going  to  be  sent  to  each  grad- 
uating senior,  and  other  interested  students  are 
welcome  to  pick  up  copies  in  112  Engineering  Hall 
as  long  as  they  last  (either  the  Summaries  or  the 
students).  It  should  be  helpful  to  the  student  who 
plans  to  do  graduate  work  because  it  shows  the  entire 
scope  of  research  on  the  engineering  campus. 
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If  you  still  think  glass  is  just  glass, 


ask  Rover. 


Ask  about  the  Rover-B.R.M.  A  radical  car  with  a  rear- 
mounted  gas  turbine  engine.  One  of  the  51  cars  that  started  at 
Le  Mans  this  year.  One  of  only  14  with  the  stamina  to  finish. 

Ask  Rover  about  the  engine's  unique  heat  exchanger  that 
doubled  miles  per  gallon  of  fuel.  They  II  tell  you  it  was  made  of 
a  Corning-developed  glass-ceramic  trademarked  Cercor-. 

Noel  Penny,  the  engine's  designer,  states:  "The  low  coeffi- 
cient of  expansion,  low  thermal  conductivity,  high  specific  heat 
and  economic  feasibility  of  CERCOR  glass-ceramic  made  it  the 
logical  choice  for  the  Rover,  with  a  much  better  prospect  for 
future  gas  turbine  engines  than  any  metal  counterpart." 

Today  glass  can  do  jobs  that  metals  can't— and  more.  Much 
more.  It  can  withstand  the  awesome  pressures  at  the  ocean's 


floor,  maintain  constant  electrical  properties  at  missile  speeds, 
save  weight  without  sacrificing  strength,  bring  the  stars  close 
to  an  astronomer's  eye,  bend,  not  bend,  break,  not  break.  It's 
the  most  versatile  basic  material  in  the  world  today. 

For  solutions  to  their  materials  problems,  industry  and  gov- 
ernment are  coming  to  Corning.  Because  Coming  is  the  glass- 
master.  It's  a  broad,  international  company,  with  one  of  the 
most  daring,  expert  and  imaginative  research  and  engineering 
statTs  in  the  world.  Plus,  a  marketing  principle  that  commits 
them  to  developing  products  only  in  areas  where  a  need  exists 
and  no  product  does. 

If  you  know  a  company  with  a  technological  problem,  or  a 
bright  engineer  looking  for  a  future,  mention  Coming. 

CORNING 

CORNING  GLASS  WORKS 

CORNING.       NEW       YORK 
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DICK  FOWLER,  MECHANICAL  ENGINEER 
M.E.,  '64,  University  of  California  (Berkeley) 


Men  on  the  move 

at  Bethlehem  Steel 


Have  you  heard  about  all  the  opportunities  for  engineering 
and  other  technical  graduates  at  Bethlehem  Steel?  You'll 
find  a  great  deal  more  information  in  our  booklet,  "Careers 
with  Bethlehem  Steel  and  the  Loop  Course."  You  can  ob- 
tain a  copy  at  your  Placement  Office,  or  drop  a  postcard 
to  Manager  of  Personnel,  Bethlehem  Steel  Corporation, 
Bethlehem,  Pa.  18016. 

An  equal  opportunity  employer  in  the  Plans  for  Progress  Program 


BOB  ROLL, 
SALESMAN 

C.E., '61,  Michigan 
State  University 


TED  LAKE,  FABRICATED  STEEL 
CONSTRUCTION  ENGINEER 
C.E.,  '61,  Duke  Universit)' 


PETE  CHEPLICK,  RESEARCH  ENGINEER 
Ch.E.,  '62,  Penn  State  University 


DON  YOUNG, 

ELECTRIC  FURNACE  FOREMAN 

Met.E.,  62,  Drcxcl  Institute  of  Tech 

JOE  DUNNE,  ELECTRICAL  ENGINEER 

E.E., '63,  Johns  Hopkins  University 
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Why  become  an  engineer  at 
Garrett- AiResearch?  You'll  have  to 
work  harder  and  use  more  of 
your  knowledge  than  engineers 
at  most  other  companies. 


J.f  you're  our  kind  of  engineer, 
you  have  some  very  definite  ideas 
about  your  career. 

For  example: 

You've  worked  hard  to  get  a 
good  education.  Now  you  want  to 
put  it  to  work  in  the  best  way 
possible. 

You  will  never  be  satisfied  with 
run-of-the-mill  assignments.  You 
demand  exciting, 
challenging  projects. 

You  not  only  accept 
individual  responsibil- 
ity —  you  insist  upon  it. 

Does  that  sound  like 
you?  Then  AiResearch 
is  your  cup  of  tea. 

Our  business  is 
mainly  in  sophisticated  aerospace 
systems  and  subsystems. 

Here,  research,  design,  and  de- 
velopment lead  to  production  of 


actual  hardware- 
That  means  you 
have  the  oppor- 
tunity to  start  with 
a  customer's  problem 
and  see  it  through  to  a 
system  that  will  get  the  job  done. 
The  product  lines  at  AiResearch, 
Los  Angeles  Division,  are  environ- 
mental systems,  flight  information 
and  controls  sys- 
tems, heat  transfer 
systems,  secondary 
power  generator 
systems  for  missiles 
and  space,  electri- 
cal systems,  and 
specialized  indus- 
trial systems. 
In  the  Phoenix  Division  there  are 
gas  turbines  for  propulsion  and 
secondary  power,  valves  and  con- 
trol systems,  air  turbine  starters 
and  motors,  solar  and  nuclear 
power  systems. 

In  each  category  AiResearch 

employs  three  kinds  of  engineers. 

Preliminary  design  engineers  do 

the  analytical  and  theoretical 

work,  then  write  proposals. 

Design  engineers  do  the  lay- 
outs; turn  an  idea  into  a  product. 
Developmental  engineers  are 
responsible  for  making  hardware 
out  of  concepts. 

Whichever  field  fits  you  best,  we 
can  guarantee  you  this:  you  can 
go  as  far  and  fast  as  your  talents        Los  Angeles  •  Phoenix 


can  carry  you.  You  can  make  as 
much  money  as  any  engineer  in  a 
comparable  spot  —  anywhere.  And 
of  course,  at  AiResearch,  you'll 
get  all  the  plus  benefits  a  top  com- 
pany offers. 

Our  engineering  staff  is  smaller 
than  comparable  companies.  This 
spells  opportunity.  It  gives  a  man 
who  wants  to  make  a  mark  plenty 
of  elbow  room  to  expand.  And 
while  he's  doing  it  he's  working 
with,  and  learning  from,  some  of 
the  real  pros  in  the  field. 

If  the  AiResearch  story  sounds 
like  opportunity  speaking  to  you— 
don't  fail  to  contact  AiResearch, 
Los  Angeles,  or  Phoenix,  or  see  our 
representative  when  he  comes  to 
your  campus. 
An  equal  opportunity  employer 

AiResearch 

is  challenge 
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Pan  Am's  "range  technology"  was 
brought  into  being  by  over  6000  engineers, 
scientists,  administrators,  craftsmen, 
artisans  and  workmen  who  created  a 
multi-million  dollar  complex  of  advanced 
tracking,  telemetry,  communications, 
data  handling,  and  display  systems, 
gantries,  blockhouses,  tracking  ships, 
island  stations  and  other  facilities  to 
monitor  the  performance  of  more  than 
1600  space  vehicles  and  missiles  launched 
from  the  Cape  since  1953. 


It  wasn't  easy. 


This  range  technology  didn't  blossom  overnight.  It 
evolved  step-by-step  over  the  12  years  Pan  Am  has  been 
responsible  to  the  Air  Force  for  planning,  engineering, 
and  directing  operation  of  the  range.  The  end  is  not  in 
sight.  Only  the  beginning. 

For  the  future  holds  greater  challenges  in  range  support 
than  ever  before  as  new  vehicles  are  launched  on  increas- 
ingly sophisticated  missions  .  . .  synchronous  orbits,  ren- 
dezvous, docking,  manned  lunar  flights,  interplanetary 
voyages. 

In  every  technical  area... from  long-term  planning  of 


global  range  requirements,  to  systems  engineering  and 
operation  of  this  complex  electronic  network  .  .  .  impor- 
tant contributions  are  waiting  to  be  made  by  graduate 
engineers  and  scientists  in  these  many  areas :  pulse  & 
C\V  radar;  telemetry;  IR /optics;  communications;  data 
handling,  reduction  and  display;  frequency  control  and 
analysis;  bioastronautics;  command /control;  timing  and 
firing;  underwater  sound;  launch  complexes;  marine  fa- 
cilities; tracking  ships  and  island  bases;  propellant  han- 
dling and  storage;  plant  engineering. 
See  your  Placement  Director,  or  write  to  Manager  of 
College  Relations,  Dept.  300K. 


^    GUIDED  MISSILES 
RANGE  DIVISION 


PAN     AMERICAN      WORLD      AIRWAYS.      INC. 

750  S    ORLANDO  AVENUE.  COCOA   BEACH.   FLORIDA 

An  Equal  Opportunity  Employer 
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Caterpillar  seeks  uncommon  quality. . .  in  people  and  products 


Cat  research  and  engineering 
led  the  way  to  better  lubricants... 


Nobody  knew  how  to  measure  lube-affecting 
variables — load,  speed,  temperature — in  a 
working  gear  mechanism.  Thus,  there  was 
no  accurate  method  of  correlating  lubrica- 
tion failure  data  with  actual  parts.  Cat  engi- 
neers found  a  way. 

They  tapped  Cat's  accumulated  experi- 
ence in  lubrication  reseaixh.  Went  into  Cat's 
knowledge  of  metal  fatigue  and  scoring 
resistance — and  in  the  end  enlarged  that 
knowledge.  They  devised  the  Geared  Roller 
Test  Machine. 

This  machine  could  duplicate  the  entire 
known  and  anticipated  range  of  gear  loads 
and  speeds.  Reproduce,  in  a  controlled 
environment,  any  load  or  sliding  velocity 
found  in  the  transient  conditions  of  actual 
machine  operation. 

From  then  on.  Cat  engineers  could  pre- 
dict the  effectiveness  of  any  lubricant,  knew 
when  it  would  fail,  and  why.  New  oils  could 


be  evaluated.  New  refinements  and  additives 
could  be  developed.  All  industry  derived 
benefit,  in  better  lubricants,  because  Cater- 
pillar engineers  pushed  back  the  boundaries 
of  knowledge  a  little  more. 

That's  one  example  of  what  we  mean  by 
new  frontiers.  There  are  many  others.  We 
need  engineers— mechanical,  chemical,  in- 
dustrial, metallurgical,  agincultural,  electri- 
cal, civil,  and  others.  To  work  in  research, 
development,  design,  manufacturing,  sales, 
and  many  other  areas.  If  you  like  challenge, 
we  need  you. 

Contact  youi'  placement  office.  We'll  be 
interviewing  on  your  campus  soon.  Or  write: 
College  Recruiting,  Personnel  Development 
Dept.D,  Caterpillar  Tractor  Co.,  Peoria,  111. 

CATERPILLAR 


and  Cat  are  Registered  Tr; 


s  of  Caterpillar  Tractor  Co. 


"An  Equal  Opportunity  Employmr" 

Caterpillar  Tractor  Co.,  General  Offices,  Peoria,  Illinois  •  Caterpillar  Americas  Co.,  Peoria,  Illinois  •  Caterpillar  Overseas  S.A..  Geneva  •  Caterpillar  of  Australia  Pty.  Ltd., 
Melbourne  •  Caterpillar  Brasi)  S.A  .  Sao  Pauto  ■  Caterpillar  Tractor  Co.,  Ltd  .  Glasgow  •  Caterpillar  of  Canada  Ltd  ,  Toronto  •  Caterpillar  France  S.A..  Grenoble  - 
Caterpillar  (Africa)  (Pty.)  Ltd.,  Johannesburg  •Caterpillar  Mexicana  S.A.  de  C.V.,  Monterrey  •  Caterpillar  Mitsubishi  Ltd.,  Tokyo,  Japan  •  Tractor  Engineers  Ltd  ,  Bombay,  India 
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EXPLORE  THE   UNIQUE  OPPORTUNITIES  AT 


National  Security  Agency 

. . .  where  special  programs  encourage  rapid  professional  advancement 
for  the  engineer,  scientist  and  mathematician  launching  his  career. 


NSA  is  a  scientific  and  technological  com- 
munity  unique  in  the  United  States,  perhaps 
in  the  world.  Unique  in  its  mission,  its  oper- 
ation, its  requirements  .  .  .  unique,  too,  in  the 
scope  of  opportunity  it  affords  a  young  scien- 
tist or  engineer  beginning  his  career. 

A  separate  agency  functioning  within  the 
Department  of  Defense,  NSA  is  responsible 
for  developing  "secure"  (i.e.,  invulnerable) 
communications  systems  to  transmit  and  re- 
ceive vital  information.  Within  this  area,  which 
encompasses  the  whole  field  of  cr\'ptology- 
the  science  of  codes  and  ciphers— NSA  project 
teams  pursue  a  broad  spectrum  of  investiga- 
tions taking  them  well  beyond  many  known 
and  accepted  boundaries  of  knowledge.  Be- 
ginning with  basic  research,  these  investiga- 
tions progress  through  applied  research, 
development  and  design,  prototype  engineer- 
ing, and  on  into  various  phases  of  applications 
engineering. 

At  NSA  you  might  specialize  in  any  or  sev- 
eral of  these  sectors,  depending  on  your 
talents  and  special  interests; 

f\'C/.VffR/.VC.  Antenna/transmitter/receiver 
design  .  .  .  high  speed  computers  (digital  and 
analog)  .  .  .  transistor  circuitry  .  .  .  advanced 
radio  communications  techniques  .  .  .  micro- 
wave communications  .  .  .  audio  and  video 
recording  devices  .  .  .  cryogenic  studies  and 
applications  .  .  .  integrated  circuitry  .  .  .  mi- 
crominiaturization. 

PHYSICS.  Solid  state  (basic  and  applied) 
.  .  .  electromagnetic  propagation  .  .  .  upper 
atmosphere  phenomena  .  .  .  superconductivity 
and  cryogenics  (Ph.  D.  graduates  only). 

MATHEMATICS.  Statistical  mathematics  .  .  . 
matrix  algebra  .  .  .  finite  fields  .  .  .  probability 
.  .  .  combinatorial  analysis  .  .  .  programming 
and  symbolic  logic. 

Unequaled  Facilities  and  Equipment 

In  a  near-academic  atmosphere,  NSA  scien- 
tists and  engineers  enjoy  the  most  fully-instru- 


mented laboratories  and  use  of  advanced 
computer  and  other  equipment,  some  found 
nowhere  else  in  the  world. 

Skilled  clerical  and  technical  support  will 
free  you  to  concentrate  on  the  most  challen- 
ging aspects  of  your  projects,  and  thus  help 
speed  your  professional   growth. 

Outstanding   Colleagues 

You  will  work  alongside  people  of  enor- 
mously varied  backgrounds  and  intellectual 
interests,  over  500  of  whom  hold  advanced 
degrees. 

I  Researchers  at  NSA  also  receive  constant 
stimulus  from  outside  the  agency.  To  assist  in 
certain  program  areas,  NSA  often  calls  on 
special  boards  of  consultants-outstanding 
scientists    and    engineers    from    industry    and 


academic  centers  as  well  as  from  other  gov- 
ernment agencies. 

Career  Development  Opportunities 

Your  professional  growth  and  earning  power 
expand  from  the  day  you  join  NSA,  without 
having  to  accumulate  years  of  "experience." 
NSA  career  development  is  orderly  and  swift; 
substantial  salary  increases  follow  as  you  as- 
sume  more   and    more    responsibility. 

A  number  of  NSA  career  development 
programs  help  shorten  the  time  when  you 
can  contribute  at  your  maximum  potential. 
These   programs   include; 

ADVANCED  STUDY.  NSA's  liberal  graduate 
study  program  affords  you  the  opportunity  to 
pursue  part-time  study  up  to  eight  hours 
each  semester  and/or  one  semester  or  more 


of  full-time  graduate  study  at  full  salary.  Near- 
ly all  academic  costs  are  paid  by  NSA,  whose 
proximity  to  seven  universities  offering  a 
wealth  of  advanced  courses  and  seminars  is 
an   additional   asset. 

IN-HOUSE  TRAINING.  The  new  NSA  em- 
ployee first  attends  a  six-week  general  orien- 
tation program,  followed  by  a  period  of  spe- 
cialized classroom  study  designed  to  broaden 
familiarity  with  an  area  or  areas  of  heavy  NSA 
concern  (e.g.,  communications  theory,  crypt- 
analysis,  computer  logic  and  analysis,  solid 
state  physics).  Formal  study  is  complemented 
by  on-the-job  training,  as  you  work  and  learn 
under  the  guidance  and  direction  of  highly 
experienced  associates. 

PROFESSIONAL  ASSOCIATIONS,  TRAVEL. 
The  agency  fosters  a  climate  of  recognition 
and  advancement  for  its  young  professionals 
by  encouraging  participation  in  professional 
association  affairs,  and  assisting  you  to  attend 
national  meetings,  seminars  and  conferences 
as  well  as  visit  other  research  facilities  where 
related  work  is  underway— government,  uni- 
versity and  industrial— throughout  the  United 
Slates. 

Liberal  Personnel  Policies,  Attractive 
Location 

NSA  policies  relating  to  vacations,  insurance 
and  retirement  are  fair  and  liberal.  You  enjoy 
the  benefits  of  Federal  employment  without 
the  necessity  of  Civil   Service   certification. 

Located  between  Washington  and  Balti- 
more, NSA  is  also  near  the  Chesapeake  Bay, 
ocean  beaches,  ski  resorts  and  other  popular 
summer  and  winter  recreation  areas,  not  to 
mention  the  varied  leisure-time  attractions 
of  the  nation's  capital  itself.  The  location 
permits  your  choice  of  city,  suburban  or 
country  living. 

Campus  Interviews  — 
Check  Now  for  Dates! 

Representatives  of  the  National  Security 
Agency  will  conduct  interviews  on  campus 
soon.  Check  with  your  Placement  office  as 
soon  as  possible  to  schedule  an  appointment. 

nsa 

NATIONAL  SECURITY  AGENCY 

Suite  10,  4435  Wisconsin  Avenue,  N.W. 
Washington,  D.C.    20016 

An  equal  opportunity  employer 

. .  .  where  imagination  is  the  essential  qualiricaticm 
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Engineering  Student  Inactivities 

To  the  Editor: 

Have  you  ever  been  to  an  Engineering  Council 
meeting?  If  not  don't  be  alarmed,  you  haven't 
missed  much.  Engineering  Council  in  theory  is  the 
coordinating  body  for  all  student  engineering  activi- 
ties. In  practice  it  is  a  void  of  activity  and  coordina- 
tion. 

Engineering  Council  is  the  epitome  of  the  apathy 
and  nescience  of  the  engineering  student.  It  lacks 
leadership  and  purpose.  Its  members  are  not  the 
interesting  or  dynamic  students  one  expects  to  find 
in  college  activities  but  the  drab  "its  expected  of  me" 
students  who  don't  really  want  to  be  on  council,  who 
don't  want  to  improve  the  engineering  college  or  the 
life  of  an  engineering  student  but  \\'ho  are  on  council 
because  "it  looks  good  on  job  applications". 

Since  Council  is  composed  of  representatives  from 
our  various  engineering  societies,  perhaps  Engineer- 
ing Council  is  weak  because  our  societies  are  weak. 
It  doesn't  seem  to  me  that  the  societies  are  attracting 
the  leaders  or  the  idea  men  that  they  should  be.  These 
students  do  exist  on  the  engineering  campus,  but 
where  do  they  go,  to  Star  Course?  Student  Senate?  or 
do  tliey  study?  The  societies  have  many  challenges 
and  opportimities  but  they  lack  unification  and  they 
definitely  lack  the  recognition  that  many  of  our 
dynamic  leaders  seek  on  the  college  campus. 

I  tliink  there  is  a  need  for  some  revamping  of  our 
engineering  societies  and  Engineering  Council. 

Perhaps  instead  of  electing  the  Engineering  Council 
president  from  the  present  representatives  he  could  be 
elected  from  tlie  engineering  student  body.  This 
election  may  stress  popularity  and  not  quality  but  we 
will  get  a  person  who  is  concerned  enough  about 
engineering  and  the  people  in  engineering  to  run  for 
this  office.  Also  by  acquainting  the  undergraduates 
with  Engineering  Council  and  the  theory  of  Engineer- 
ing Council  the  students  may  receive  a  sense  of 
direction  and  unification. 

However  I'm  not  recommending  the  disbanning  of 
tlie  societies.  They  serve  a  purpose,  but  their  role  is 
ambigious  and  they  appear  unorganized.  ^Vhy  not 
group  the  societies  into  one,  two  or  three  composite 

32        TECHNOGRAPH      December  1965 


societies  and  give  these  societies  a  more  defined  pur- 
pose and  organization? 

The  lack  of  enthusiasm  doesn't  limit  itself  to 
the  societies  and  Council.  It  is  also  present  in  our 
annual  Engineering  Open  House.  Open  House 
exemplifies  tlie  UI  engineer— dull,  backward,  and 
banal.  It  shows  that  the  engineer  has  no  initiative, 
no  new  ideas  or  no  new  tlioughts  and  that  he  is 
completely  intellectually  unconscious.  He  is  too  con- 
cerned about  his  grades  to  worry  about  the  people 
around  him  or  even  the  science  or  engineering  tliat 
exists  all  around  him. 

It  is  a  pity  that  this  school  which  contains  students 
from  die  top  quarter  of  their  graduating  high  school 
classes  and  the  vast  potential  of  these  students  has 
to  be  stifled  by  the  lack  of  life  and  vitality,  by  lack 
of  initiative  and  lack  of  free  thought.  The  engineering 
campus  tends  to  be  a  totalitarian  state  governing  our 
minds  and  our  thoughts.  We're  not  diinking  indivi- 
duals; we're  computers  being  programed  to  solve 
future  engineering  problems. 

Mickey  Mindock 
Sophomore,  Engineering  Physics 

The  Engineering  Council  meeting  which  Mr.  Mindock 
attended  was  not  the  meeting  at  which  the  resolution 
referred  to  on  page  25  was  passed.  His  impressions  of 
the  meeting  which  he  attended,  however,  are  not  unjusti- 
fiable and  indeed  are  t>pical  of  the  views  which  have 
been  expressed  by  others  at  other  times. 


"Yoo    .   .    .   you   .   .    .    @XZ&'!*    engineering    clod!'* 


We  were 
a  famous  camera  and  film  manufacturer 


After  World  War  I  uc  diversified.  It  went  very  well.  Nt)w  we 
are  part  and  parcel  of  hundreds  of  other  industries  from  the 
aerospace  industry  to  the  spaghetti  industry,  from  the  drapery 
business  to  the  computer  business.  In  cameras  and  tilm  we  con- 
tinue to  do  better  than  ever— much,  much  better. 

Nevertheless  we  worry.  Could  we  be  more  effectively  apply- 
ing our  technologies  in  the  lyVO's  and  the  1980's  and  the 
1990"s  to  problems  that  mankind  is  not  at  present  solving 
satisfactorily?  We  are  about  to  hire  the  smart  technical  and  ad- 
ministrative people  who  will  answer  that  question  and  still  be 
personally  involved  in  the  1990"s.  They  will  start  by  learning 
our  present  technologies  as  a  base  for  new  ones.  They  will  be 
well  paid  to  learn  because  they  will  be  useful  to  us  while  learn- 
ing. Those  who  learn  more  will  get  paid  more,  which  is  a  good 
reason  never  to  stop  learning. 

Here  is  your  chance.  Drop  us  a  line  to  get  acquainted. 


We  tend  to  let  the  people  themselves  decide  how  rigidly  to  separate 
mechanical  engineering,  chemical  engineering,  chemistry,  physics,  elec- 
tronic engineering,  and  the  many  other  useful  disciplines  they  bring 
with  them. 


EASTMAN  KODAK  COMPANY 

Business  and  Technical  Personnel  Department/ Rochester,  N.Y.  14650 

An  equal-opportunity  employer  offering  a  choice  of  three  communities:  Rochester,  N.  i'. 
Kingsport,  Tenn.,  and  Longview,  Tex. 


Kodak 


ONE  RESULT  of  product  innovation  is  G.E.'s  modern  manufacturing  facility  in  Brockport,  N.  Y. 


--  a 


OUTPUT  VOLTAGES  from  nickel-cadmium  cells 
are  exammed  by  engineer  John  Bliven,  BSEE, 
Union  College  '63  on  assignment  at  G.E.'s 
Battery  Business  Section. 


PRODUCT  RELIABILITY  of  electric  slicing  knife 
components  is  the  responsibility  of  Mike  Rey- 
nolds, BSME,  New  Mexico  State,  a  recent 
Manufacturing  Training  Program  graduate. 


PRICE  AND  DELIVERY  information  on  nickel- 
cadmium  batteries  is  supplied  by  Bob  Cook, 
BSME.  Univ.  of  Florida  '65  on  a  Technical 
Marketing  Program  assignment  in  Gainesville. 


A  PREVIEW  OF  YOUR  CAREER  AT  GENERAL  ELECTRIC: 

Creating  New  Growth  Businesses 


At  our  Brockport,  N.  Y.,  plant,  the  new  business  of  manu- 
facturing cordless  slicing  knives  is  rush.  So  is  that  of  the 
rechargeable-battery  supplier,  our  two-year-old  plant  at 
Gainesville,  Fla.,  which  has  just  doubled  its  working  area. 
Its  sealed,  nickel-cadmium  batteries,  in  hundreds  of  shapes, 
sizes  and  ratings,  are  meeting  growing  customer  demands 
in  the  consumer,  defense,  and  aerospace  industries— with 
applications  from  power  tools  to  satellites.  At  General  Elec- 
tric, new  ventures  are  a  way  of  life.  In  both  their  formative 
and  growth   stages,  these  ventures   call   on   the   skills  and 


enthusiasms  of  experts  in  more  than  120  product  depart- 
ments— in  engineering,  manufacturing  and  technical  market- 
ing. To  define  your  career  interest  at  General  Electric,  talk 
with  your  placement  officer,  or  write  us  now.  Section  699-15, 
Schenectady,  N.  Y.  An  Equal  Opportunity  Employer. 

Tigress  Is  OurMosf  /mporfant  Product 

GENERAL^ELECTRIC 


/ 
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ur  ban°zation 


Seven-Tenths  of  the  earth's  surface  is  water  but  97%  of  it  is  salty 


Westinghouse  desalting  plants  can  make  the  sea  an  endless  source  of  fresh  water 


Where  can  the  earth's  expanding  pop- 
ulation get  the  fresh  water  it  needs? 
We  can  get  it  from  the  endless  supply 
in  the  sea. 

Desalting    plants    offer   one    of   the 


most  practical  solutions  to  the  problem. 
Since  1951,  57  Westmghouse  de- 
salting units  have  been  installed  around 
the  world.  They  are  desalting  millions 
of  gallons  of  water  a  day. 


Westinghouse  is  prepared  to  start 
building  water-desalting  facilities  to 
help  solve  water  deficiencies  for  coastal 
cities  of  any  size — anywhere  in  the 
world. 


You  can  be  sure  if  it's  Westinghouse 


For  information  on  a  career  at  Weslinghouse.  an  equal  opportunity  employer, 
write  L.H.Noggle.  Westinghouse  Educational  Department.  Pittsburgh,  Pa.  15221. 
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SMOG.  SLUMS,  AND  A  LONG  DARK  NIGHT 

Larry  Pflederer  revieius  some  of  the  corners  that  we 
have  worked  ourselves  into  through  lack  of  city  planning 
and  suggests  necessary  considerations  for  present  planners. 
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SHOULD  ENGINEERS  CONSIDER  MANAGEMENT? 

Cliff  Schilling  outlines  the  possibilities  open  to  engineers 
with  an  additional  degree  in  business  administration  atid 
reports  on  a  survey  conducted  of  recent  Ul  graduates. 

THE  NEW  CIVIL  ENGINEERING  BUILDING 

Gale  Wiley  tells  the  story  of  the  Civil  Engineering  De- 
partment and  its  new  building  soon  to  be  completed. 
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36  ENGINEERING  CAMPUS 

The  chairman  of  the  College  Honors  Council  explains 
recent  changes  in  the  honors  program;  the  Open  House 
Conmiittee  announces  project  awards;  and  Engineering 
Council  plans  its  second  semester  programs  and  reforms. 

40  LEHERS  TO  THE  EDITOR 

Start  Planning  Your  Open  House  projects-GE  100  is  a 
Cherry  Drop 


COVER 

This  month's  cover  on  urbanization  was 
designed  by  Gale  Wiley,  junior  in  Mechan- 
ical Engineering  and  Rhetoric.  The  article 
by  Larry  Pflederer  begins  on  page  8.  Did 
anyone  find  the  Hfl  on  the  December 
cover? 


EE,  ME,  ChE.  Physics  and  Chemistry  Graduates; 


How  soon  after  graduation  will  somebody 
give  you  a  chance  to  invent  something? 


It  could  happen  on  your  first  job. 

Some  very  young  engineers  and  scientists  at 
Xerox  helped  our  "old  timers"  invent  the  electro- 
mechanical-optical-chemical machine  pictured  above 
—the  Xerox  2400.  On  its  patent  documents  you'll  find 
names  like  John  Wirley  (BSEE  Univ.  of  Detroit  '60), 
Henry  P.  Jankowski  (BSEE  Rensselaer  Poly  '62),  and 
Larry  H.  Warren  (BSEE  Clarkson  '63).  They  all  joined 
Xerox  right  after  graduating. 

The  2400  is  no  fluke.  It's  just  a  recent  example 
of  a  tradition  that  began  in  1959,  when  Xerox  revo- 
lutionized the  office  copying  field  by  introducing  the 
now  world-famous  914  Copier.  From  the  914  onward, 
every  new  piece  of  equipment  or  system  we've  devel- 
oped has  had  no  real  counterpart  already  on  the  scene 
from  any  competitor. 

What  about  the  future?  It  gets  even  more  inter- 
esting. Because  as  advanced  as  today's  systems  may 


appear,  they  don't  yet  fully  reveal  the  true  technology 
Xerox  is  pursuing— graphic  communications. 

Born  out  of  the  global  information  explosion 
and  its  incredible  potential  for  helping  to  solve  man's 
oldest  problems  (as  well  as  his  newest  scientific  rid- 
dles), graphic  communications  at  Xerox  encompasses 
the  entire  spectrum  of  communications  in  a  graphic 
sense:  the  formulation,  reception,  transmission,  re- 
cording, storing,  retrieving,  processing,  copying  and 
presentation  of  any  meaningful  images. 

And  if  you  don't  think  all  this  has  a  habit  of 
creating  continuing  opportunities  to  "invent  some- 
thing," ask  John,  Henry,  Larry  ...  or  some  of  your 
own  alumni  who  started  their  careers  here... or  your 
Placement  Director.  If  you  prefer,  write  directly  to 
Mr.  Stephen  G.  Crawford,  Xerox  Corporation,  P.O. 
Box  1540,  Rochester,  New  York  14603. 


XEROX 

An  Equal  Opportunity  Employer 


Performance  Note:  The  Xerox  2400  (illustrated)  can  produce  copies  on  ordinary  paper  directly  from  an  original  document  at  the  rate  of  2,400  per  hour. 
No  "master"  need  be  prepared  first.  An  operator  simply  places  the  original  on  the  machine,  dials  the  number  of  copies  wanted,  and  presses  a  button. 
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Arm  yourself  'with  facts  about  DuPont 


These  booklets  helped  influence  some  863  new  technical  gradu- 
ates of  all  degree  levels  to  join  us  in  1964. 

For  example,  if  you  want  to  start  your  career  in  a  certain 
section  of  the  country,  you'll  find  that  Du  Pont— with  facilities 
in  28  states— will  try  to  accommodate  you. 

If  you're  interested  in  growth  for  what  it  can  mean  to  you 
personally,  you'll  be  interested  to  know  that  our  sales  have 
increased  more  than  750%  since  1937.  You've  probably  heard 
that  R&D  expenditures  are  a  good  indicator  of  a  company's 
future  success.  We  spend  S90  million  a  year  on  it,  $60  million 
of  which  goes  straight  into  "pioneering  research"— the  discovery 
of  new  scientific  truths  and  new  materials. 

Our  booklets  will  answer  most  of  your  preliminary  questions. 
Later— or  even  now  if  you  wish— we  can  talk  specifics  by  letter, 
or  face  to  face.  Why  not  write  us  or  send  our  coupon?  We'd 
like  to  know  about  you. 


MPl^ 


BETTER  THINGS  FOR  BEHER  LIVING 

. . .  THROUGH  CHEMISTRY 

An  equal  opportunity  emp/oyer 


Technical  men  we'll  especially  need  from  the  Class  of  '66 

Chemists  Mechanical  Engineers 

Chemical  Engineers  Industrial  Engineers 


E.  1.  du  Pont  de  Nemours  &  Co.  (1 
2531  Nemours  Building. 
Wilmington,  Delaware  19898 
Please  send  me  the  facts  about 

Name 

nc. 
Du 

Pont. 

Class 

Major 

Degree 

exoected 

Colleee 

Mv  address 

City 

Zone 

State 
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SdltOridlS     represent  the  opinion  of 
a  majority  of  the  Technograph  staff. 


Are  we  what  we  say  we  are? 


At  sometime  during  their  freshman  year  engineering  students 
are  told  that  engineering  is  the  science  or  art  of  using  natural 
resources  for  the  benefit  of  mankind,  or  words  to  that  effect.  Exact 
definitions  vary  but  the  idea  of  meeting  human  needs  is  always 
included. 

At  one  time  the  problems  to  be  solved  were  comparatively 
straight  forward  —  develop  products  and  processes  to  meet  the 
needs  of  an  ever  greater  portion  of  the  population.  But  with 
die  continually  increasing  world  population  the  number  of  social 
problems  has  increased,  and  the  old  problems,  such  as  urban 
transportation  and  low-cost  housing  have  become  more  complex. 

The  apparent  paradox  is  that  as  problems  increase  and  be- 
come more  urgent,  engineering  seems  to  be  becoming  less  social- 
problem  oriented.  Indeed  if  students  today  are  really  more 
concerned  than  past  generations  with  human  problems  and  if 
engineering  offers  a  practical  means  for  solving  some  of  these 
problems,  then  why  are  engineering  enrollments  dropping  rela- 
tive to  other  disciplines?  Human  problems  are  no  less  demanding 
today,  but  engineering  as  taught  at  the  University  is  thing- 
oriented  rather  than  people-oriented. 

Perhaps  engineers  don't  really  believe  it  is  necessary  for  engi- 
neering to  be  stated  in  terms  of  satisfying  human  needs.  But  if 
we  don't  think  so,  why  say  so? 

With  the  advent  of  the  information  explosion  and  of  economic 
abundance  it  has  become  apparent  that  we  face  a  multiplicity 
of  technological  goals  and  that  the  goals  which  we  pursue  will 
have  a  profound  effect  upon  the  quality  and  character  of  society. 
So  either  engineers  themselves  must  be  conscious  of  meeting 
human  needs  or  someone  else  has  to  be.  If  someone  else  is  esti- 
mating these  needs,  are  engineers  really  entitled  to  talk  about 
the  "benefit  of  mankind  "? 

How  can  an  engineering  graduate  apply  his  knowledge  to 
present  human  problems  if  he  doesn't  know  what  those  problems 
are?  Are  we  reallv  what  we  claim  we  are? 
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Engineers  &  Scientists 


With  all 
the  companies 
making  the  same  promises, 

how  do  you  tell 
the  difference? 


It  is  difficult!  Perhaps  the  best  and  only  way  is  to  study  the  com- 
pany carefully— to  see  if  its  structure,  range  and  operational 
modes  permit  it  to  make  good  its  promises.  If  you  scrutinize 
Sylvania  Electronic  Systems,  you'll  discover  a  number  of  sal- 
ient facts  that  may  help  clarify  the  matter  for  you. 

Note  first  that  Sylvania  employs  the  small  group  form  of  or- 
ganization—within its  nationwide  complex  of  research  and  de- 
velopment groups,  manufacturing  plants  and  world-wide  field 
engineering  operation.  This  makes  swift  individual  progress 
and  development  possible  within  a  wide  choice  of  current  in- 
house  projects. 

Note  particularly  the  diversity  and  breadth  of  SES  projects. 
You  may  advance  in  a  technical  or  administrative  capacity  in 
any  of  these  areas:  ground  electronics  equipment  for  Minute- 
man  missile  sites. ..  research  and  development  in  electronic 
warfare  field  ...electronic  security  systems... 
ASW  systems... special  purpose  airborne  com- 
puters for  incorporation  into  U.S.  Air  Force  large 
scale  electronic  systems.,  .laser  systems... de- 


sign  of   spaceborne   electronic   and    optical   systems... plus 
world-wide  engineering  support  systems. 

Note  that  SES  has  worked  out  three  distinct  routes  for  ad- 
vancement, all  with  equal  rewards— technical  specialist,  tech- 
nical manager,  program/project  manager. 

Finally,  note  how  SES  encourages  ambitious  individuals  to 
accelerate  their  development  through  participation  in  Division- 
wide  conferences,  in-plant  courses  and  seminars  and  post- 
graduate study  plans  conducted  on  an  unusually  generous 
scale. 

The  success  of  the  SES  mission— to  manage  government 
systems  programs  for  General  Telephone  &  Electronics,  the 
parent  corporation— depends  on  the  professional  and  intellec- 
tual growth  of  its  personnel.  In  every  respect,  SES  has  created 
an  environment  to  foster  that  growth.  Be  sure  that  any  prospec- 
tive employer  you  consider  has  established  a 
growth  climate  of  like  specifications. 
Making  promises  is  one  thing.  Making  progress 
is  another. 


GEE 

GENERAL  TELEPHONE  i ELECTRONICS 

SY1A:ANL\  EiixTR()Nic  SYSTEMS 

SES  LABORATORIES  ARE  LOCATED  SUBURBAN  TO  SAN  FRANCISCO,  BUFFALO  AND  BOSTON 

For  further  information  about  any  of  these  locations,  see  your  college  placement  officer  or  write  to: 
Manager  of  College  Relations,  40  Sylvan  Road,  Waltham,  Massachusetts  02154.  An  Equal  Opportunity  Employer. 
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"At  graduation  I  still  wasn't  sure 

what  kind  of  Job  I  should  take 


ft- 


) 


"Where  would  1  fit  best  .  .  .  lab,  plant,  field,  sales,  administra- 
tion .  .  .  ?  What  kind  of  projects  .  .  .  ?  These  were  questions 
I  couldn't  answer.  So  I  looked  for  a  company  that  would  give 
me  room  for  lateral,  as  well  as  upward,  growth.  One  that  was 
big  enough  and  still  personal  enough  that  I  could  make  adjust- 
ments as  I  went  along,  and  not  get  pigeon-holed. 

I  found  what  I  wanted  at  Phillips. 

Of  course,  Phillips  is  big  .  .  .  19th  largest  among  industrials. 
But  as  I  got  talking  to  them,  I  realized  this  was,  surprisingly, 
a  people-type  company.  Pleasant,  direct,  informal.  Personal. 
I  found  out  a  lot  more,  too.  I'd  thought  of  Phillips  only  in  terms 
of  oil,  refining,  gasoline.  I  hadn't  known  they  were  so  deep  in 
LP-gas  .  .  .  Rubber  .  .  .  Plastics  .  .  .  Carbon  Black  .  .  .  Rocket 
Propellant  Binders  .  .  .  Fertilizers  .  .  .  Packaging  .  .  .  Textile 
Chemicals!  And  that's  a  highly  abbreviated  list. 

I've  been  here  3  years  now.  I've  had  ample  chance  to  define 
my  career  and  make  changes.  It's  worked  out  very  well. 
Phillips  is  a  growth  company,  and  I  feel  I'm  growing  with  it." 

That  is  not  just  one  person  speaking,  but  a  composite  of 
the  kind  of  comments  we  get ...  a  group  picture.  If  it  sounds 
like  the  kind  of  picture  you  should  be  in,  contact: 


James  P.  Jones 

PHILLIPS  PETROLEUM  COMPANY, 
BARTLESVILLE,  OKLAHOMA  74004 
AN  EQUALOPPORTUNITY  EMPLOYER 


A    PHILLIPS    REPRESENTATIVE   WILL    BE   ON   THE   CAMPUS  OF   UNIVERSITY   OF    ILLINOIS   ON   FEB.    18 
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Electrical  Engineers— Physicists 


Norden 
displays 


electronics 

technology 

for 


A  flight  simulator  enables  engineers  to  arrange  and  evaluate  display  formats 
produced  through  a  contact  analog  display  system  designed  and  developed  by 
Norden  for  use  in  navigation  and  control  of  submarines,  helicopters,  and 
fixed  wing  aircraft.  The  display,  generated  electronically,  provides  basic 
flight   information   in   integrated   form   on   a   single   screen   in   the   cockpit. 


college 
grad 


Whatever  your  interest  in  military  or  commercial  elec- 
tronics may  be,  it  is  almost  certain  that  you  can  satisfy 
it  at  Norden:  computer  techniques,  display  integration, 
radar  systems,  TV,  IR,  microelectronic  or  more  con- 
ventional circuitry,  stabilization  and  navigation  sys- 
tems. Applications  encompass  advanced  underwater, 
shipboard,  aircraft  and  space  vehicle  systems  and 
ground  support  complexes. 

With  Norden,  you  gain  broad  exposure  to  technical 
aspects  of  a  problem  through  our  method  of  assigning 
projects  to  problem-solving  teams.  Our  corporate- 
financed  Graduate  Education  Program  provides  quali- 
fied engineers  ample  opportunity  to  continue  formal 
education  at  nearby  academic  institutions.  And  Nor- 


Norden 


den's  location  in  famous  Fairfield  County,  Connecticut 
offers  a  rare  combination  of  cultural  and  sports  acti'vi- 
ties  the  year  'round.  Parks,  trout  streams,  golf  courses 
abound.  Close  by  is  Long  Island  Sound.  Hunting  coun- 
try and  ski  centers  are  within  easy  driving  distance,  as 
are  a  number  of  nationally  known  cultural  events.  Yet 
all  this  is  only  41  miles  from  New  York  City. 

There  are  openings  in  Design,  Development  &  Manu- 
facturing. Electrical  Engineers  and  Physicists  gradu- 
ating in  1966  are  invited  to  contact  your  College  Place- 
ment Officer  to  arrange  an  on-campus  interview.  Or 
forward  your  resume  to:  Mr.  James  E.  Fitzgerald, 
Technical  Employment  Manager,  at  Helen  St.,  Norwalk, 
Connecticut  06852. 


u 

3    AIRCR 


DIVISION  OF  UNITED  AIRCRAFT  CORPORATION 


An  Equal  Opportunity  Employer  (M  &  F) 
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SMOG,  SLUMS,  AND  A  LONG,  DARK  NIGHT 


sick  cities  are  parf  of  the  price  our  society  is  paying  for  the  rapid 
development  of  technology.  The  present  urban  dilemma  requires  not 
only  planning  for  the  future  but  correcting  the  disorder  which  has 
resulted  from   lack   of  planning   in   the  past. 


by  Larrtj  Pflederer 

Cities  do  have  problems. 

Every  morning,  in  metropolitan  areas  across  our 
nation,  commuters  leave  their  homes  and  begin  their 
daily  pilgrimmage  to  work.  City  streets,  which  are 
quite  adequate  for  the  average  daily  traffic  flow,  be- 
come crowded  and  congested  during  this  peak  period. 
The  resulting  traffic  jams  cause  delayed  journeys, 
accidents,  and  irritated  commuters. 

In  almost  every  urban  area,  there  exist  districts  of 
substandard  housing,  usually  in  old  residential  dis- 
tricts sinrounding  the  city's  central  business  area. 
For  want  of  any  other  low  cost  housing,  people  of 
low  income  groups  crowd  into  these  regions.  Such 
slum  areas  are  a  social  and  financial  burden  on  the 
city.  In  Baltimore,  slimis  at  one  time  accounted  for 
10  per  cent  of  the  land  area  and  40  per  cent  of  the 
population  of  the  city.  These  areas  contributed  55  per 
cent  of  the  city's  juvenile  deliquency,  45  per  cent  of 
major  crimes,  35  per  cent  of  the  fires  and  60  per 
cent  of  the  city's  juvenile  delinquency,  45  per  cent  of 
of  the  city's  budget,  the  slum  areas  provided  only 
6  per  cent  of  its  real  estate  tax  revenues. 

Waste  products  resulting  from  the  metabolism  of 
our  cities  are  polluting  the  air  and  water  so  essential 
to  the  Iffe  of  the  city.  Los  Angeles'  cars  and  factories 
are  releasing  unburned  hydrocarbons  into  the  air.  The 
result  is  not  only  the  unsightly  smog  which  shrouds 
the  city  100  days  a  year  but  also  an  increase  in  diseases 
related  directly  to  air  pollution.  Lake  Erie,  which  is 
the  main  water  supply  for  10  million  people,  is  also  a 
catch  for  municipal  sewage  and  industrial  wastes  of 
five  states. 

Thirty  million  people  were  recently  plunged  into 
blackness  by  an  electrical  power  failure  which  en- 
compassed 80,000  sq.  mi.  including  the  metropolitan 
complex  in  the  northeastern  part  of  our  country.  The 
The  result  was  a  chaotic  experience  lasting  up  to  1332 
hours  in  some  areas. 

The  above  situations  are  illustrative  of  the  problems 
which  face  our  country  in  this  age  of  cities.  It  is  im- 


A  senior  in  Civil  En- 
gineering, Lorry  is 
majoring  in  highways 
and  construction.  He 
is  currently  presicJent 
of  the  student  chap- 
ter of  the  American 
Society  of  Civil  Engi- 
neers. 


portant  to  realize  that  problems  of  this  type  need  not 
be  considered  an  essential  fact  of  life  of  an  urban  soci- 
ety, but  instead  come  as  a  direct  result  of  the  particular 
course  of  history  which  led  to  the  development  of 
vast  metropolitan  areas  in  our  nation.  Proper  planning 
could  have  prevented  the  occurence  of  urban  prob- 
lems and  positive  action  can  eliminate  them. 

Planning  the  Ideal  City 

Imagine  that  }  ou  ha\'e  been  transported  backwards 
in  time  to  the  days  before  the  industrial  revolution, 
and  have  been  appointed  to  a  national  planning  com- 
mission. You  have  at  your  command  the  technical 
knowledge  of  the  twentieth  century  engineer  and  the 
experience  of  the  twentieth  century  economist  and 
sociologist.  You  can  foresee  that  economic,  social,  and 
technological  forces  will  soon  cause  your  agrarior 
nation  to  become  highly  urbanized.  You  are  assigned 
to  de\'elop  a  national  urban  plan  so  that  the  end 
result  of  urbanization  is  a  nation-wide  network  of 
ideal  cities.  Your  plan  is  to  encompass  the  population 
belt  on  the  eastern  corridor  from  Boston  to  \\'ashing- 
ton  and  westward  through  the  future  metropolitan 
areas  of  Chicago  and  the  Pacific  coast.  What  kind 
of  cities  would  you  plan  for  the  future  inhabitants? 
How  would  you  design  the  ideal  metropolis? 

Your    first    consideration    would    probably    be    the 
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allocation  of  land  to  the  \arious  activities  of  city 
dwellers.  What  percentage  of  the  land  should  be 
devoted  to  residential  pnrposes?  How  much  land 
should  be  allocated  to  industrial  and  commercial  ac- 
tivities? You  will  want  to  allow  a  part  of  the  land  for 
public  rights  of  way  and  for  institutional  purposes 
such  as  schools  and  go\eniment  buildings.  Open  areas 
for  recreation  and  di\ersion  \\ill  also  be  an  integral 
part  of  your  plan. 

Your  next  problem  is  to  arrange  spatially  these 
various  land  functions.  You  will  want  to  consider  ease 
of  accessibility  of  persons  to  their  places  of  work  and 
entertainment,  and  the  interrelationship  of  industries 
and  their  allied  businesses  and  services.  You  will  also 
consider  the  effect  of  the  urban  en\'ironment  on  the 
lives  of  the  inhabitants.  Perhaps  you  ^\ill  \\'ant  to 
mix  various  income  groups  within  the  residential 
districts  by  providing  varied  density  and  types  of 
dwellings.  You  might  integrate  open  areas  with  resi- 
dential and  commercial  sections  to  allow  your  future 
inhabitants  a  quick  change  in  environment.  The  spac- 
ing and  size  of  central  business  districts  might  affect 
the  sense  of  identity  your  future  d\\'eller  feels  with 
his  particular  neighborhood. 

You  will,  of  course,  plan  an  adequate  transporta- 
tion system,  dependent  on  the  manner  in  which  you 
ha\'e  arranged  your  land  functions.  Predicting  the 
desire  of  people  to  own  and  drive  vehicles  of  trans- 
portation, you  will  lay  out  systems  of  city  streets  and 
intercity  highways.  Rapid  transit  systems  combining 
a  balance  of  speed  and  convenient  pick-up  and  de- 
li\ery  points  could  be  designed  to  carry  people  on 


*^- 
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This  section  of  the  Tri-Slate  Tollway,  in  suburban  Chicago,  has  fc 
elevated  above  Mannheim  Road  and  the  railroad.  Access  is  thus  m 
tained  between  industrial  regions  on  either  side  of  the  tollway. 
left  background  shows  that  Mannheim  Road  is  also  elevated  over 
railroad. 


Aerial  photography  can  be  used  to  study  the  feosibilily  of  planned 
developments.  The  present  central  business  district  is  threatened  by 
two  new  large  commercial  centers  under  development.  Principal  justi- 
fication for  these  new  centers  is  the  congestion,  poor  traffic  circula- 
tion   ond    lack   of    parking    facilities    in    the    central    business    districts. 

their  various  activities  within  and  between  cities. 

Your  future  inhabitants  will  need  to  be  provided 
with  many  services,  such  as  police  and  fire  protection, 
education,  water,  electricity,  telephones,  waste  dis- 
posal, and  many  more,  in  order  to  carry  on  their 
lives  in  safety  and  comfort.  Some  of  these  will  be 
provided  by  governmental  organizations,  and  for  these 
you  will  divide  \'Our  metropolis  into  logical  political 
boundaries. 

After  sufficient  study  on  such  questions  as  land 
use  allocation  and  arrangement,  transportation,  and 
the  provision  of  services,  you  draft  a  plan  for  the 
ideal  metropolis.  The  result  should  be  a  pretty  decent 
place  to  live.  Equipped  with  twentieth  century  knowl- 
edge in  the  eighteenth  century,  you  have  solved  the 
urban  problem.  The  key  to  the  solution  has  been 
proper  planning. 

Unfortunately,  economic  forces  do  not  have  such 
foresight;  the  "invisible  hand"  is  not  infallible.  This 
has  been  a  cold  fact  of  our  countni's  life.  The  rapid 
growth  and  internal  transition  of  our  metropolitan 
areas  have  left  many  of  the  problems  which  the 
eighteenth  century  planner  could  ha\e  solved  for 
today's  engineer,  economist,  and  sociologist  to  contend 
with.  The  major  difficulty  lies  in  the  fact  that  disorder 
is  ingrained  in  many  metropolitan  areas,  and  the 
solution  lies  in  not  only  planning  for  future  urban 
growth,  but  also  in  changing  the  present  situation. 

Technical   Developments  Brought  Urbanization 

The  growth  of  the  modern  city  came  as  a  direct 
result  of  the  industrial  revolution.  Before  that  time, 
there  was  little  tendency  for  people  to  urbanize.  The 
primary  factor  of  production,  along  with  the  muscles 
of  men  and  animals,  was  land.  The  productivity  per 
man  and  per  acre  was  low  enough  to  demand  that 
almost  the  entire  population  be  allocated  to  agri- 
cultural occupations. 

The  industrial  revolution  brought  a  radical  and 
rapid  change  in  population  distribution.  The  develop- 
ment of  inanimate  sources  of  energy  caused  a  highly 
increased  agricultural  productivity  and  concurrently 
allowed  mass  production  in  manufacturing.  Manufac- 
turing needed  labor,  and  displaced  agricultural  work- 
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A  present  day  Swiss  urbai 
industry,  residences,  and 


area   illustrates  the  problems  fared   by  early  A  r 
ven   agriculture   can   be  observed   in  ttie   picture 


ers  needed  new  jobs.  As  a  result,  bodi  settled  together 
in  what  were  to  become  our  metropolitan  areas.  To 
further  complicate  the  issue,  immigrants  to  our  country 
were  drawn  to  cities  for  the  same  reason.  Manufac- 
turing firms  tended  to  locate  near  each  other  because 
they  were  dependent  on  each  other  and  required  the 
services  of  secondary  professions  which  located  in  the 
same  area.  Sj>ecialized  labor  was  needed  in  great 
quantities,  and  the  development  of  long  distance 
means  of  transportation  and  communication  such  as 
the  steamship,  railroad,  and  telegraph  allowed  indus- 
tries to  draw  the  rural  population  of  large  areas  into 
the  city. 

The  City's  Shape  Established— and  Disrupted 

Technology,  or  the  lack  of  it,  established  the  physi- 
cal shape  of  the  early  industrial  city.  Intracity  trans- 


ericon    cities.    Streets   are    narrow   and    random.   Such    varied    functions  as 
Vertical  expansion   is   limited. 

portation  was  still  limited  to  horse  or  hoof.  Thus  the 
radius  of  the  city  was  limited  to  about  three  miles. 
Vertical  expansion  was  forced  to  wait  on  the  develop- 
ment of  the  powered  elevator.  The  only  possibility  for 
growth  was  to  cover  every  square  inch  of  available 
space.  Factories,  shops,  services,  and  residences  all 
tended  to  crowd  together  around  the  center,  thus 
making  the  price  of  land  near  the  center  outrageously 
high. 

This  physical  fonn  was  completely  disrupted  by 
tlie  development  of  the  telephone,  streetcar,  subway, 
elevator,  automobile,  and  truck.  These  aids  to  in- 
tracity mobility  caused  a  movement  away  from  the 
center  of  the  city  and  allowed  its  radius  to  expand 
tremendously.  The  city  burst  its  bounds  and  became  a 
true  metropolis.  The  high  price  of  land  in  the  central 
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region  caused  all  who  could  con\eniently  do  so  to 
relocate  on  newh'  a\ailable  land  at  the  city's  perime- 
ter. Housing  was  prohabh'  the  first  to  go.  It  was 
followed  shortly  by  nianutacturuig  which  found  it 
needed  an  increasing  amount  of  floor  space  for  auto- 
mated plants,  ^^'arehousing  and  other  allied  services 
soon  followed  as  did  small  retail  establishments.  In 
todays  city,  the  central  area  is  characterized  bv  large 
retail  concerns  and  professional  sers'ices  \\  hich  require 
daily  personal  contact  with  each  other. 

Today,  cities  continue  to  grow.  The  rural  to  urban 
migration  has  stopped  or,  in  some  cases,  reversed,  but 
shear  multiplication  of  population  increases  the  size 
of  our  metropolitan  regions.  Internal  transition  within 
cities  still  continues.  Notable  contributors  to  internal 
transition  are  the  inhabitants  of  residential  districts 
near  the  central  core,  \\ho  are  establishing  new  homes 
in  the  suburban  areas. 

Lack  of  Logic  Brought  Chaos 

Urbanization  occurred  so  rapidly  that  logical 
planning  of  land  use  allocation  was  impossible.  The 
economic  market  dictated  the  location  of  residential, 
industrial,  and  commercial  districts.  In  many  cases, 
industries  located  near  an  established  residential  dis- 
trict. Unregulated  generation  of  noise  and  smoke  from 
factories  caused  the  residential  district  to  become  an 
undesirable  place  to  li\e.  In  some  cases  the  housing 
was  taken  o\er  by  other  industries,  but  in  many 
instances  it  was  allow  ed  to  deteriorate  and  become 
slum  housing  for  low  income  groups. 

The  de\elopment  of  automobiles  and  trucks  re- 
quired that  systems  of  streets  and  roads  be  planned 
by  local  and  state  governments.  Private  or  govern- 
mental agencies  also  developed  intracity  rail  trans- 
portation. Transportation  planning  had  two  major 
shortcomings.  First,  it  failed  to  build  for  increasing 
future  demand.  Because  of  lack  of  funds  or  foresight, 


onl\'  present  needs  were  fulfilled,  and  facilities  soon 
became  hiadeciuate.  Second,  it  failed  to  conceptualize 
the  transportation  system  as  an  interrelated  system  of 
activities.  Various  modes  of  transportation  were  de- 
\eloped  autonomously  without  consideration  of  their 
combined  effect  on  the  city  as  a  whole. 

Much  the  same  dilemma  exists  in  the  provision  of 
ser\ices  by  government  organizations.  Political  divi- 
sions such  as  schools,  police,  fire  protection,  and 
sewer  districts,  must  be  establi.shed.  These  districts 
were  set  up  on  an  as-needed  basis,  and  illogical, 
uncoinciding  boundaries  were  often  the  result.  In  the 
New^  York  metropolitan  area  there  are  550  mimicipal 
government  agencies  and  a  number  of  special-pur- 
pose regional  agencies.  The  sheer  number  of  political 
boundaries  makes  efficient  coordination  and  fair 
collection  of  taxes  a  difficult  problem. 

Gixen  the  present  state  of  knowledge,  as  we  ha\'e 
seen,  if  industrial  urbanization  were  to  happen  again 
it  could  be  a  well-planned,  orderly  process.  The 
same  planning  techniques  mentioned  earlier  must 
be  used  to  plan  for  the  extension  of  present  metropoli- 
tan areas,  and  indeed  regional  planning  agencies  have 
recognized  this  responsibility  and  are  taking  positive 
action.  Methods  have  been  developed  for  using 
computers  to  analyze  data  and  predict  population 
trends.  Given  future  trends,  the  computer  can  be 
used  to  design  transportation  systems  and  detennine 
optimum  arrangement  of  land  functions. 

The  problem  still  exists  of  improving  the  present 
state  of  urban  areas.  Altering  an  established  system 
is  far  more  difficult  than  designing  a  new  one.  Tech- 
nology can  provide  the  means  for  solving  the  urban 
dilemma,  but  the  implementation  of  these  means  re- 
quires cooperation  of  engineers,  officials  of  govern- 
ment at  all  levels,  and  public-minded  citizens  who 
are  aware  that  their  present  urban  environment  can 
be  improved. 


An    interchange 
ment   away   frorr 


lear  Hinsdale   illustrates  the   large  amount  of   land    required    for   efficient    crossings.    The    highwoy    can    extend    residentiol    develop- 
the   city,   but  this   development  will   be   limited   by  access   limitations   to  the   highway. 
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COIMSTRUCTION 


THE    ARMY   CORPS    OF    ENGINEERS 

offers  you  a  challenging  civilian  career  with: 


■  The  world's  foremost  and  largest  engineering  organiza- 
tion in  the  construction  field,  pioneering  new  and  advanced 
engineering  practices  and  concepts 


■  An  organization  whose  work  embraces  virtually  the 
entire  range  of  modern  engineering  in  the  construction  field 
Projects  include  research  into  basic  science,  engineering  investi- 
gations and  regional  planning:  design,  construction,  operations, 
maintenance,  and  management  of  hydro-electric  power  dams, 
flood  control  facilities,  harbors  and  navigable  streams:  design, 
construction  and  maintenance  of  family  housing,  runways, 
hangars,  roadways,  hospitals,  and  nuclear  power  installations: 
and  construction  of  intercontinental  ballistic  missile  and  space 
launching  sites  In  addition  are  the  allied  fields  of  cartography, 
geodesy,  mathematics,  and  engineer  intelligence. 


■  An  organization  that  recognizes  each  engineer  as  an 
individual,  providing  well-rounded  career  development  programs 
with  on-the-|Ob  training:  courses  at  government  expense  m 
colleges,  universities,  and  seminars  as  necessary  to  assure  steady 
progression  to  top  professional  and  managerial  levels:  encourage- 
ment and  assistance  m  attaining  professional  registration  and 
recognition:  and  an  opportunity  to  win  national  and  international 
awards 


■  An  organization  with  offices  and  pro|ects  in  nearly  every 
one  of  the  50  States  and  in  many  foreign  countries  that 
encourages  employees  to  further  their  development  by  accepting 
new  and  challenging  assignments. 


■  An  organization  which  provides  excellent  rates  of  pay 
with  liberal  fringe  benefits,  including  generous  retirement  annuity, 
complete  health  and  life  insurance  coverage,  paid  vacation  leave, 
military  training  leave  with  pay,  generous  sick  leave,  and  special 
pay  awards  for  outstanding  performance  and  suggestions  that 
improve  operating  efficiency 


If  you're  thinking  this  is  all  too  good  to  be  true,  you're 
wrongi  All  of  the  above  is  available  to  you  in  a  civilian  engineer 
career  with  the  U  S.  Army  Corps  of  Engineers  If  you  are  inter- 
ested, you  can  get  further  information  from  the  Chief  of  Engi- 
neers. Department  of  the  Army.  Washington.  D.  C.  20315 


AN  EQUAL  OPPORTUNITY  EMPLOYER 


\A/RITE     FOR     AN     ILLUSTRATED     BROCHURE    "YOUR     CAREER." 
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Why  become  an  engineer  at 
Garrett- AiResearch?  You'll  have  to 
work  harder  and  use  more  of 
your  knowledge  than  engineers 
at  most  other  companies. 


xf  you're  our  kind  of  engineer, 
you  have  some  very  definite  ideas 
about  your  career. 

For  example: 

You've  worked  hard  to  get  a 
good  education.  Now  you  want  to 
put  it  to  work  in  the  best  way 
possible. 

You  will  never  be  satisfied  with 
run-of-the-mill  assignments.  You 
demand  exciting, 
challenging  projects. 

You  not  only  accept 
individual  responsibil- 
ity —  you  insist  upon  it. 

Does  that  sound  like 
you?  Then  AiResearch 
is  your  cup  of  tea. 

Our  business  is 
mainly  in  sophisticated  aerospace 
systems  and  .subsystems. 

Here,  research,  design,  and  de- 
velopment lead  to  production  of 


actual  hardware 
That  means  you 
have  the  oppor- 
tunity to  start  with 
a  customer's  problem 
and  see  it  through  to  a 
system  that  will  get  the  job  done. 
The  product  lines  at  AiResearch, 
Los  Angeles  Division,  are  environ- 
mental systems,  flight  information 
and  controls  sys- 
tems, heat  transfer 
systems,  secondary 
power  generator 
systems  for  missiles 
and  space,  electri- 
cal systems,  and 
specialized  indus- 
trial systems. 
In  the  Phoenix  Division  there  are 
gas  turbines  for  propulsion  and 
secondary  power,  valves  and  con- 
trol systems,  air  turbine  starters 
and  motors,  solar  and  nuclear 
power  systems. 

In  each  category  AiResearch 

employs  three  kinds  of  engineers. 

Preliminary  design  engineers  do 

the  analytical  and  theoretical 

work,  then  write  proposals. 

Design  engineers  do  the  lay- 
outs; turn  an  idea  into  a  product. 
Developmental  engineers  are 
responsible  for  making  hardware 
out  of  concepts. 

Whichever  field  fits  you  best,  we 
can  guarantee  you  this:  you  can 
go  as  far  and  fast  as  your  talents 


can  carry  you.  You  can  make  as 
much  money  as  any  engineer  in  a 
comparable  spot  —  anywhere.  And 
of  course,  at  AiResearch,  you'll 
get  all  the  plus  benefits  a  top  com- 
pany offers. 

Our  engineering  staff  is  smaller 
than  comparable  companies.  This 
spells  opportunity.  It  gives  a  man 
who  wants  to  make  a  mark  plenty 
of  elbow  room  to  expand.  And 
while  he's  doing  it  he's  working 
with,  and  learning  from,  some  of 
the  real  pros  in  the  field. 

If  the  AiRe.search  story  sounds 
like  opportunity  speaking  to  you— 
don't  fail  to  contact  AiResearch, 
Los  Angeles,  or  Phoenix,  or  see  our 
representative  when  he  comes  to 
your  campus. 
An  equal  opportunity  employer 

AiResearch 

is  challenge 


Los  Angeles  •  Phoenix 
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EXPLORE  THE  UNIQUE  OPPORTUNITIES  AT 


National  Security  Agency 

. . .  where  special  programs  encourage  rapid  professional  advancement 
for  the  engineer,  scientist  and  mathematician  launching  his  career. 


NSA  is  a  scientific  and  tc<  hmiUmical  com- 
munity unique  in  the  United  Stales,  perhaps 
in  the  world.  Unique  in  its  mission,  its  oper- 
ation, its  requirements  .  .  .  unique,  too,  in  the 
scope  of  opportunity  it  affords  a  young  scien- 
tist or  engineer  beginning  his  career. 

A  separate  agency  functioning  within  the 
Department  of  Defense,  NSA  is  responsible 
for  developing  "secure"  (i.e.,  invulnerable) 
communications  systems  to  transmit  and  re- 
ceive vital  information.  Within  this  area,  which 
encompasses  the  whole  field  of  cr>'ptology— 
the  science  of  codes  and  ciphers— NSA  project 
teams  pursue  a  broad  spectrum  of  investiga- 
tions taking  them  well  beyond  many  known 
and  accepted  boundaries  of  knowledge.  6e- 
ginning  with  basic  research,  these  investiga- 
tions progress  through  applied  research, 
development  and  design,  prototype  engineer- 
ing, and  on  into  various  phases  ol  applications 
engineering. 

At  NSA  you  might  specialize  in  any  or  sev- 
eral of  these  sectors,  depending  on  your 
talents  and  special  interests: 

ENGINEERING.  Antenna/transmitter/receiver 
design  .  .  .  high  speed  computers  (digital  and 
analog)  .  .  .  transistor  circuitry  .  .  .  advanced 
radio  communications  techniques  .  .  .  micro- 
wave communications  .  .  .  audio  and  video 
recording  devices  .  .  .  cryogenic  studies  and 
applications  .  .  .  integrated  circuitry  .  .  .  mi- 
crominiaturization. 

PHYSICS.  Solid  state  (basic  and  applied) 
.  .  .  electromagnetic  propagation  .  .  .  upper 
atmosphere  phenomena  .  .  .  superconductivity 
and  cryogenics  (Ph.  D.  graduates  only). 

MATHEMATICS.  Statistical  mathematics  .  .  . 
matrix  algebra  .  .  .  finite  fields  .  .  .  probability 
.  .  .  combinatorial  analysis  .  .  .  programming 
and  symbolic  logic. 

Unequaled  Facilities  and  Equipment 

In  a  near-academic  atmosphere,  NSA  scien- 
tists and  engineers  enjoy  the  most  fully-instru- 


mented laboratories  and  use  of  advanced 
computer  and  other  equipment,  some  found 
nowhere  else  in  the  world. 

Skilled  clerical  and  technical  support  will 
free  you  to  concentrate  on  the  most  challen- 
ging aspects  of  your  projects,  and  thus  help 
speed  your  professional   growth. 

Outstanding   Colleagues 

You  will  work  alongside  people  of  enor- 
mously varied  backgrounds  and  intellectual 
inierests,  over  500  of  whom  hold  advanced 
ilt'Srees. 

Researchers  at  NSA  also  receive  constant 
^iimulus  from  outside  the  agency.  To  assist  in 
certain  program  areas,  NSA  often  calls  on 
special  boards  of  consultants-outstanding 
scientists    and    engineers    from    industry    and 


academic  centers  as  well  as  from  other  gov- 
ernment agencies. 

Career  Development  Opportunities 

Your  professional  growth  and  earning  power 
expand  from  the  day  you  join  NSA,  without 
having  to  accumulate  years  of  "experience." 
NSA  career  development  is  orderly  and  swift; 
substantial  salary  increases  follow  as  you  as- 
sume  more   and    more    responsibility. 

A  number  of  NSA  career  development 
programs  help  shorten  the  time  when  you 
can  contribute  at  your  maximum  potential. 
These   programs   include: 

ADVANCED  STUDY.  NSA's  liberal  graduate 
study  program  affords  you  the  opportunity  to 
pursue  part-time  study  up  to  eight  hours 
each  semester  and/or  one  semester  or  more 


of  full-time  graduate  study  at  full  salary.  Near- 
ly all  academic  costs  are  paid  by  NSA,  whose 
proximity  to  seven  universities  offering  a 
wealth  of  advanced  courses  and  seminars  Is 
an    additional    asset. 

IN-HOUSE  TRAINING.  The  new  NSA  em- 
ployee first  attends  a  six-week  general  orien- 
tation program,  followed  by  a  period  of  spe- 
cialized classroom  study  designed  to  broaden 
familiarity  with  an  area  or  areas  of  heavy  NSA 
concern  (e.g.,  communications  theory,  crypt- 
analysis,  computer  logic  and  analysis,  solid 
state  physics).  Formal  study  is  complemented 
by  on-the-job  training,  as  you  work  and  learn 
under  the  guidance  and  direction  of  highly 
experienced  associates. 

PROFESSIONAL  .ASSOCIATIONS.  TRAVEL. 
The  agency  fosters  a  climate  of  recognition 
and  advancement  for  its  young  professionals 
by  encouraging  participation  in  professional 
association  affairs,  and  assisting  you  to  attend 
national  meetings,  seminars  and  conferences 
as  well  as  visit  other  research  facilities  where 
related  work  is  underway— government,  uni- 
versity and  industrial— throughout  the  United 
States. 

Liberal  Personnel  Policies,  Attractive 
Location 

NSA  policies  relating  to  vacations,  insurance 
and  retirement  are  fair  and  liberal.  You  enjoy 
the  benefits  of  Federal  employment  without 
the   necessity  of  Civil   Service   certification. 

Located  between  Washington  and  Balti- 
more, NSA  is  also  near  the  Chesapeake  Bay, 
ocean  beaches,  ski  resorts  and  other  popular 
summer  and  winter  recreation  areas,  not  to 
mention  the  varied  leisure-time  attractions 
of  the  nation's  capital  itself.  The  location 
permits  your  choice  of  city,  suburban  or 
country   living. 

Campus  Interviews  — 
Check  Now  for  Dates! 

Representatives  ol  the  National  Security 
Agency  will  conduct  interviews  on  campus 
soon.  Check  with  your  Placement  ofiice  as 
soon  as  possible  to  schedule  an  appointment. 

nsa 

NATIONAL  SECURITY  AGENCY 

Suite  10,  4435   Wisconsin  Avenue,  N.W. 
Washington,  D.C.     20016 

An  equal  opportunity  employer 

, . .  where  imagination  is  the  essential  qualification 
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Crand-daddn  of  fhe  Old  OaUn  Buekef  f 


TES,    the    OL.D  OAKEN  BUCKBT    HAP 
A   GRANOF-ATHBR.     THE    FORERUNhJER 
OP  THE   BUCKET   OEPICT5    THE 
CULTURE  OF  EARLY  AMERICAN    INCPIANS 
AS  CUEARIJY  A^  THE   OAKEN   VARIETY 
TELU5    THE    STORY  OF   UFB 
IN    UONSFELL.OW'S  T/Mf. 

And  HUNPKEP5  OF  YEARS  AFTER. 

THE  OLV  OAKEN  &UCKET  HA5   VEC/\YBV 

ANCP  TURNEC  TO   COST   THE  INDIAN 

iVATER  VESSEL-   WILL  STILL  B-B 

(3001P  A5  NBW. 

now  oo  i/ve  know  this by  this' 

CENTURIES  OLP  CLAY  W/VTER  <JAR. 


This  fine  example  of  American  Indian  pottery  is 
called  Chupardero  Black-on-White.  It  was  exca- 
vated from  an  ancient  Pueblo  village  site  called 
Bloom  Mount  located  near  Roswell,  New  Mexico. 
Mogollons  lived  in  the  village  from  about  1150  to 
1400  A.D.  As  is  true  of  most  Southwestern  pot- 
tery, this  clay  jar  was  made  by  the  coil  technique 
. . .  and  the  jar  is  still  as  good  as  new. 

Proof  again  of  the  amazing  permanence  of  clay. 

Dickey  Perma-Line  Pipe  is  permanent,  too... be- 
cause it's  made  of  the  same  indestructible  raw 
material— clay.  Nature  makes  it  immune  to  acids, 
alkalis,  even  atomic  wastes.  Regardless  of  the  cor- 
rosive wastes  it  carries  from  an  ever-changing 
world,  Dickey  Perma-Line  Clay  Pipe  will  endure. 
And  the  Dickey  Coupling  is  made  of  the  finest 
material  available . . .  urethane.  It  makes  each  joint 
tight.  Locks  sewage  in . . .  locks  infiltration  out.  Re- 
member, Dickey  Perma-Line  Coupling  Pipe  is  the 
one  sure  way  to  build  sanitary  sewers  that  give 
long-life,  low-cost  service. 


sanitary  glazed  clay  pipe 

If  it's  made  of  clay  it's  good  ...  if  it's  made  by  Dickey  it's  better 

'W.S.  DICKETV  CLAV  AAFG.  CO.  Birmingham,  Alabama  •  Ft.  Dodge,  Iowa  .  Kansas  City,  Missouri 
Meridian,  Mississippi   •   St.  Louis,  Missouri    •   San  Antonio,  Texas   •  Texarkana,  Texas-Arkansas 
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We're  sending  some  of  our  representatives  back  to  school 


They  won't  be  matriculating  but 
they'll  be  studying  ways  to  have 
some  lengthy  talks  with  you. 

Their  assignment  is  to  search  out 
graduates  who  have  the  talent  and 
imagination  to  handle  sophisticated 
assignments  and  the  determination 
to  do  a  job  better  than  most. 

The  vitality  of  McDonnell  is  ap- 
parent by  the  headline-making 
strides  it  has  taken  in  spacecraft,  air- 
craft, electronics  and  automation. 


The  NASA  Gemini  has  set  new  re- 
cords in  space,  laying  the  ground- 
work for  exploration  of  the  moon  and 
it  is  being  readied  for  new  assign- 
ments with  the  Air  Force. 

If  these  projects  strike  sparks  with 
your  imagination  you're  in  good 
company . . .  the  top  scientific  and  en- 
gineering talents  in  the  nation. 

For  more  information  see  your 
College  Placement  Office 


MCDONNELL 

P.O.  Box  516,    St.   Louis,    Missouri  63166 

A  PLANS  FOR  PROGRESS  COMPANY  AND 

AN  EQUAL  OPPORTUNITY  EMPLOYER 
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If  you  still  think  glass  is  just  glass, 


ask  NASA. 


Ask  NASA  about  the  windows  on  the  Gemini  spacecraft 
—formed  from  glass  specially  designed  by  Corning. 

They  not  only  provide  mechanical  and  thermal  protec- 
tion, but  also  increase  visual  transmission  beyond  the 
theoretical  92  per  cent  to  99  per  cent.  Ask.  too,  about  the 
high-speed  glass  memories  that  help  guide  Gemini  to  in- 
space  rendezvous  and  re-entry. 

And  ask  about  the  glass  resistors,  as  thick  as  telephone 
poles,  which  serve  as  dummy  loads  and  power  dissipating 
terminations  at  tracking  stations. 

Glass  can  be  designed  to  maintain  constant  electrical 
properties  at  missile  speeds.  Withstand  the  pressures  at 
the  ocean's  floor.  Save  weight  without  sacrificing  strength. 


Conduct  or  insulate.  Bend.  Not  bend.  Break.  Not  break. 
Melt.  Not  melt.  Glass  can  be  made  to  do  what  you  want 
it  to.  It  is  the  most  versatile  basic  engineering  material. 

For  solutions  to  their  problems,  government  and  in- 
dustry are  coming  to  Corning.  Because  Corning  is  the 
glass-master.  It's  a  broad,  international  company,  with  one 
of  the  most  daring,  expert  and  imaginative  research  and 
engineering  staffs  in  the  world.  Plus,  a  marketing  prin- 
ciple that  commits  the  company  to  developing  products 
only  in  areas  where  a  need  exists  and  no  product  does. 

Young  engineers  seeking  challenge,  opportunity,  and 
advancement  arc  invited  to  write  to  Coming's  Career  De- 
velopment Manager. 

CORNING 

CORNING  GLASS  WORKS 

CORNfNG,       NEW       YORK 
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More  than  J  in  7  Ul  engineering  graduaies  have  gone  info  highly  reward- 
ing management  positions  in  industry.  This  article  tells  why  engineers  are 
needed  in  management  and  who  can  qualify  for  these  positions. 


Should  Engineers  Consider  Management? 


by  Cliff  SchiUing 

Over  14%  of  the  1960  Ul  engineering  graduates 
have  already  gone  into  management  or  administrative 
positions  according  to  a  bulletin  recently  issued  by 
the  College  of  Engineering.  '  Furthermore,  113  of  the 
254  engineering  graduates  answering  the  questionnaire 
said  they  felt  a  masters  degree  in  business  adminis- 
tration would  be  a  great  advantage  for  them.  How- 
ever, only  one  of  the  254  engineers  thought  a  pro- 
fessional engineer's  license  would  be  a  great  help  to 
his  career. 


Cliff  Schilling  is  a  senior  in  Indus- 
trial Engineering.  Before  returning 
to  the  Ul  to  complete  his  degree, 
he  was  on  Industrial  Engineer  for 
two  years  at  P.  R.  Mallory  where 
he  invented  several  devices  includ- 
ing a  high  speed  metal  cutoff  ma- 
chine. 


What,  then,  is  a  manager?  Butler  defines  a  manager 
as  a  ".  .  .  person  with  final  authority  for  making  the 
decisions  which  control  the  operations  of  that  institu- 
tion." "  The  Ul  questionnaire,  however,  defined  a 
manager  as  one  who  supervised  10  or  more  employees. 
By  either  definition  a  manager  must  make  decisions 
and  deal  with  people.  Clearly,  management  must  be 
one  of  the  most  challenging  positions  in  industry  be- 
cause it  combines  dealing  effectively  with  the  most 
highly  combustible  explosive  knowai,  namely  man,  and 
utilizing  profitably  the  latest  and  most  difficult 
products  of  research. 

Why   Engineers  for  Management? 

Industry  needs  engineers  in  management  for  the 
same  reason  they  need  engineers  in  research  and 
development:  most  of  today's  products  are  just  too 
complex  for  anyone  but  a  trained  engineer  to  under- 
stand fully.  If  you  doubt  this  statement,  consider  the 
materials  and  processes  used  in  such  common  1965 
items    as    automobiles,    jet    airliners,    self-propelled 


combines,  color  television,  air  conditioning  and 
electronic  telephone  switching. 

Design  complexity  is  not  the  only  technical  problem 
facing  today's  manager.  Many  management  methods 
now  being  used  or  introduced,  such  as  computerized 
accounting,  inventory  control,  critical  path  scheduling, 
and  linear  programming  require  managers  with 
sufficient  technical  background  to  understand  tlie 
applications  and  more  important,  the  limitations  of 
these  tools. 

Finally,  the  manager  must  supervise  the  production 
of  goods  at  a  profit.  The  profit  requirements  have 
been  complicated  in  recent  years  by  two  factors: 

1.  Shortened  lead  time.  In  an  effort  to  rush  a  prod- 
uct onto  the  market  before  a  competitor  brings 
out  a  vastly  superior  product,  some  companies 
begin  tooling  for  production  before  final  develop- 
ment has  been  completed.  Such  an  accelerated 
schedule  necessitates  quick  decisions  on  tooling 
modifications  as  the  product  design  itself  is 
changed. 

2.  Mechanization  costs.  Tougher  materials,  greater 
precision  and  higher  labor  costs  demand  bigger 
and  better  machines,  but  big  macliines  cost  big 
money,  and  big  money  means  big  decisions  for 
someone  who  understands  the  machines. 

Consequently,  industry  has  found  it  easier  to  convert 
engineers  to  managers  than  managers  to  engineers. 

One  way  industry  converts  tenderfoot  engineers  to 
management  candidates  is  tlirough  a  company  training 
program  which  lasts  from  6  to  18  mondis.  For 
example,  one  company,  after  a  brief  indoctrination 
period  makes  the  trainee  a  line  supervisor  of  a  pro- 
duction department  where  he  learns  practical  manage- 
ment in  a  hurry,  or  else! 

After  the  successful  completion  of  the  formal 
training  phase  the  candidate  is  given  increased  re- 
sponsibilities as  well  as  increased  rewards.  Monetary 
rewards  for  the  1960  graduate  engineers  who  became 
managers  average  well  above  those  given  all  other 
specializations  except  those  requiring  advanced 
degrees. 

How  Important  are   High   Grades? 

In  an  interview  for  Technograph,  Mrs.  Pauline 
Chapman,  placement  director  of  the  Ul  College  of 
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Engineering,  was  asked  what  qualities  are  being 
sought  by  companies  looking  for  management  candi- 
dates. Mrs.  Chapman  revealed  that  top  grades  arc 
not  the  most  important  item  considered  by  the 
recruiters.  Although  high  grades  are  a  good  indication 
that  the  student  has  successfully  completed  his  job 
assignments  and  has  adapted  to  different  t>'pes  of 
courses  and  instnictors  and  therefore  is  likely  to  do 
well  in  his  future  work,  most  companies  believe  that 
other  qualities  are  more  important.  Obxiously,  the 
emphasis  on  grades  will  be  greater  for  research  people 
who  need  high  grade-point  averages  to  enter  graduate 
schools  to  obtain  the  ad\anced  degrees  they  usually 
are  required  to  have. 

Actually,  there  is  very  little  correlation  between 
grade  a\erages  and  the  salaries  of  engineering  B.S. 
graduates  after  five  years.  In  fact,  graduates  in  the 
8th  and  9th  decile  (3.157-3.375)  of  the  1960  class  are 
averaging  more  earnings  than  graduates  in  the  top 
half  (3.75-5.000)  of  that  class! 

Is  an  Advanced   Degree   Really   Necessary? 

Advanced  degrees  are  earning  their  owners  more 
money  than  bachelors  degrees,  according  to  the 
sur\'ey.  Howe\er,  the  rush  of  engineers  to  obtain  a 
masters  degree  has  nearly  reached  the  level  of  a  fad. 
Most  companies  prefer  a  B.S.  with  his  military  service 
completed  or  with  some  industrial  experience  to  a 
M.S.  widi  neither  and  uill  refund  a  large  part  of 
expenses  toward  obtaining  additional  education  while 
the  employee  works  for  the  company.  Furthermore, 
the  engineer  might  change  his  goal  after  exposure  to 
"real  live"  industry.  For  example,  the  UI  survey  of 
1960  graduates  shows  that  after  five  years  in  industry 
more  engineers  desire  a  masters  of  business  adminis- 
tration degree  Uian  an  advanced  degree  in  their 
original  field. 


The  399  engineering  graduates  of  1960  now  em- 
ployed were  asl<ed  if  they  thought  it  would  be  helpful 
to  have  one  of  the  following:  (1)  advance  degree  in 
technical  field  (2)  M.B.A.  (3)  Law  Degree  and  (4)  other. 

The  254  who  responded  indicated  the  following 
would  be  desirable: 

Masters    in    business    administration 113 

Advanced  degree  in  technical  field 99 

Law  degree 18 

A  second    B.S.   technical   degree 11 

Advanced  degree  in  technical  field  plus  M.B.A 8 

Advanced  degree  in  his  technical  field 

plus  low  degree 1 

Foreign    language 1 

Industrial    design 1 

Mathematics 1 

Professional  engineers  license 1 


In  another  intance,  more  than  half  of  a  large 
group  of  big  business  executives  with  technical 
backgrounds  surveyed  by  Scientific  American  stated 
that  although  their  technical  training  had  been  very 
helpful,  more  training  in  business  administration, 
economics,  accounting  and  law  would  have  been 
helpful  to  their  careers.  On  the  other  hand,  over 
half  of  the  executives  without  technical  background, 
wished  .  .  .  "that  they  had  had  more  grounding  in  the 
natural  sciences  and  engineering."  ^ 

The   Engineer   vs   People 

"The  most  important  qualities  that  industry  needs 
in  its  management  people  are  ability  to  assume 
responsibility  and  ability  to  work  with  other  people," 
concludes  Mrs.  Chapman.  Both  of  these  qualities  are 
displayed  in  engineering  students  who  engage  in 
campus  or  community  activities. 

.\bility  to  work  with  and  imderstand  people  is 
mandatory  for  a  manager  because  he  will  be  con- 
stantly directing  tlie  work  of  others  and  will  be 
required  to  make  decisions  affecting  other  people. 
"Loners"  may  do  fine  in  the  research  lab  but  not  in 
the  manager's  office.  Just  "getting  along"  with  people 
is  not  enough;  the  manager  must  persuade  his 
employees  to  get  things  done  at  a  profit. 

Part  of  the  persuasion  problem  is  tlie  difficulty  of 
communicating  with  others.  Many  companies  sponsor 
technical  presentations  for  their  engineers  and  Toast- 
master  Clubs  for  all  their  employees  as  part  of  their 
management  development  program.  Technical  rei^orts 
must  be  written  with  the  profit  of  the  company  and 
the  available  time  of  the  boss  kept  in  mind  or  the 
reports  are  apt  to  be  filed  and  forgotten. 

Who's   in   Charge   Here? 

"The  most  serious  complaint  that  industry  has 
about  many  engineering  graduates  is  their  fear  of 
accepting  responsibility,"  reports  Mrs.  Chapman. 
Industry  not  only  wants  an  engineer  to  assume 
responsibility  quickly,  but  also  wants  him  to  keep 
several  projects  progressing  simultaneously.  Con- 
sequently, recruiters  eagerly  look  for  students  who 
have  demonstrated  success  in  carrying  a  load  of 
worthwhile  activities  while  maintaining  a  satis- 
factory grade  average.  Involvement  in  activities 
also  shows  a  desire  to  expend  extra  effort  in  college 
life  beyond  what  is  demanded  for  graduation. 

In  conclusion  then,  if  you  are  an  engineering 
student  with  tlie  ability'  to  work  witli  people  and  a 
willingness  to  accept  responsibihty,  then  you  should 
consider  a  career  in  management.  "Others  need  not 
apply." 


References: 

1.  1960  Engineering  Graduates.  Where  Are  They  Now? 
(LIrbana:  University'  of  Illinois  College  of  Engineering, 
1965) 

2.  Arthur  D.  Butler,  Labor  Economics  and  lnstitutior\s  ( New 
York:   Macmilkn,  1961) 

3.  The  Big  Business  Executive  /  1964  (New  York:  Scientific 
American,  196.5) 


January,  1966      TECHNOGRAPH        19 


The  Company's  first  engine,  the  Wasp,  took 
to  the  air  on  May  5,  1926.  Within  a  year  the 
Wasp  set  its  first  world  record  and  went  on 
to  smash  existing  records  and  set  standards 
for  both  land  and  seaplanes  for  years  to 
come,  carrying  airframes  and  pilots  higher, 
farther,  and  faster  than  they  had  ever  gone 
before. 


In  recent  years,  planes  powered  by  Pratt 
&  Whitney  Aircraft  have  gone  on  to  set 
new  standards  of  performance  in  much  the 
same  way  as  the  Wasp  had  done  in  the 
1920's.  The  727  and  DC-9  are  indicative  of 
the  new  family  of  shorf-to-medium  range 
jetliners  which  are  powered  by  the  highly 
successful  JT8D  turbofan.  Examples  of 
current  military  utilizations  are  the  J58- 
powered  Mach  3  YF-12A  which  recently 
established  four  world  aviation  records  and 
the  advanced  TF30-powered  F-111  variable- 
geometry  fighter  aircraft. 
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and  t:ne^  Fut:ure 


Take  a  look  at  the  above  chart;  then  a  good  long  look 
at  Pratt  &  Whitney  Aircraft— where  technical  careers 
offer  exciting  growth,  continuing  challenge,  and  lasting 
stability— where  engineers  and  scientists  are  recog- 
nized as  the  major  reason  for  the  Company's  con- 
tinued success. 

Engineers  and  scientists  at  Pratt  &  Whitney  Aircraft 
are  today  exploring  the  ever-broadening  avenues  of 
energy  conversion  for  every  environment . . .  all  opening 
up  new  avenues  of  exploration  in  every  field  of  aero- 
space, marine  and  industrial  power  application.  The 
technical  staff  working  on  these  programs,  backed  by 
Management's  determination  to  provide  the  best  and 
most  advanced  facilities  and  scientific  apparatus,  has 
already  given  the  Company  a  firm  foothold  in  the  cur- 
rent land,  sea,  air  and  space  programs  so  vital  to  our 
country's  future.  The  list  of  achievements  amassed 
by  our  technical  staff  is  a  veritable  list  of  firsts  in  the 
development  of  compact  power  plants,  dating  back  to 
the  first  Wasp  engine  which  lifted  the  United  States 
to  a  position  of  world  leadership  in  aviation.  These 
engineering  and  scientific  achievements  have  enabled 
the  Company  to  obtain  its  current  position  of  leader- 


ship in  fields  such  as  gas  turbines,  liquid  hydrogen 
technology  and  fuel  cells. 

Should  you  join  us,  you'll  be  assigned  early  responsi- 
bility. You'll  find  the  spread  of  Pratt  &  Whitney  Aircraft's 
programs  requires  virtually  every  technical  talent.  You'll 
find  opportunities  for  professional  growth  further  en- 
hanced by  our  Corporation-financed  Graduate  Educa- 
tion Program.  Your  degree  can  be  a  BS,  MS  or  PhD  in: 
MECHANICAL  •  AERONAUTICAL  •  ELECTRICAL  •  CHEMICAL 
ENGINEERING  •  PHYSICS  .  CHEMISTRY  .  METALLURGY 
•  CERAMICS  •  MATHEMATICS  •  ENGINEERING  SCIENCE  OR 
APPLIED  MECHANICS. 

For  further  information  concerning  a  career  with  Pratt 
&  Whitney  Aircraft,  consult  your  college  placement 
officer— or  write  Mr.  William  L.  Stoner,  Engineering 
Department,  Pratt  &  Whitney  Aircraft,  East  Hartford, 
Connecticut  06108. 


SPECIALISTS  IN  POWER  ...  POWER  FOR  PROPULSION-POWER 
FOR  AUXILIARY  SYSTEMS.  CURRENT  UTILIZATIONS  INCLUDE 
AIRCRAFT,  MISSILES,  SPACE  VEHICLES,  MARINE  AND  INDUS- 
TRIAL APPLICATIONS. 


Pratt  &  Whitney  fiircraft 

CONNECTICUT  OPERATIONS  EAST  HARTFORD,  CONNECTICUT 
FLORIDA  OPERATIONS  WEST  PALM  BEACH,  FLORIDA 


DIVISION  OF  UNITED  AIRCRAFT  CORP. 


P 


A.1  Equal  Opportunity  Employer.  M  &  F 
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Caterpillar  seeks  uncommon  quality...  in  people  and  products 


Rubber  research  to  find  the  answers 


Caterpillar  spends  over  $40  million  a  year 
on  research.  This  effort  extends  into  every 
area  affecting  machine  reliability,  life  and 
performance.  For  example:  rubber. 

Caterpillar,  in  cooperation  with  major 
tire  companies,  constantly  studies  tire  mate- 
rials and  design.  Design  approach  is  proved 
by  evaluating  research  findings.  The  results 
of  such  continuous  study  are  seen  on  wheel- 
type  hauling  units  all  over  the  world. 

It's  not  enough  for  a  Cat  engineer  to 
know  that  button-type  tires  give  greatest 
flotation  in  general  use.  That  bar-type  tires 
are  best  for  mud,  and  give  better  traction  in 
off-road  work.  That  rock-type  tires  offer 
greater  resistance  to  abrasive  wear  and  rock 
damage,  in  on-road  and  quarry  work. 

Caterpillar  men  must  know  why.  They 
use  testing  facilities  such  as  the  Caterpillar 
Cold  Room,  where  materials  are  tested  at 
temperatures  as  low  as  -65°F.  And  nearly 


10,000  acres  of  proving  grounds,  where 
equipment  works  out  on  every  kind  of  ter- 
rain, under  the  rugged  conditions  it  must 
later  meet  in  actual  application. 

Many  of  the  1,600  people  doing  research 
at  Caterpillar  are  engaged  in  such  explora- 
tions into  rubber.  And  lubricants,  fuels  and 
metals,  to  mention  a  few  other  areas. 

If  you're  a  man  who  likes  to  ask  "Why?" 
we  need  you.  If  you  can  help  us  find  the 
answers,  we'll  always  need  you — for  Cater- 
pillar horizons  are  limitless.  There's  always 
a  new  boundary  of  knowledge  to  push  back, 
in  many  areas. 

Contact  your  placement  office.  We'll  be 
interviewing  on  your  campus  soon.  Or  write: 
College  Recruiting,  Personnel  Development 
Dept.C, Caterpillar  Tractor  Co.,  Peoria,  111. 

CATERPILLAR 

Caterpillar  and  Cat  are  Registered  Trademarl^s  of  Caterpillar  Tractor  Co. 


"An  Equal  Opportunity  Employsr" 

Caterpillar  Tractor  Co.,  General  Offices,  Peoria,  Illinois  .  Caterpillar  Americas  Co.,  Peoria,  Illinois  .  Caterpillar  Overseas  S.A  ,  Geneva  •  Caterpillar  of  Australia  Pty  Ui , 
Melbourne  •  Caterpillar  Brasil  S.A.,  Sao  Paulo  .  Caterpillar  Tractor  Co.,  Ltd.,  Glasgow  .  Caterpillar  of  Canada  Ltd.,  Toronto  .  Caterpillar  France  S.A  ,  Grenoble  . 
Caterpillar  (Africa)  (Ply.)  Ltd.,  Joliannesburg  .  Caterpillar  Mexicana  S.A,  de  C.V.,  Monterrey  .  Caterpillar  Mitsubistii  Ltd,,  Tokyo,  Japan  .  Tractor  Engineers  Ltd.,  Bombay,  India 
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Sophisticated,  work-saving  aids 

lielp  Bell  System  engineers 

provide  important  communications  services 


As  an  engineer  your  future  could  be  important  to  us. 
You  might  be  able  to  contribute  to  our  continuing 
leadership  in  the  communications  field.  Therefore,  you 
should  know  something  about  us  and  how  we  operate. 

Bell  System  engineers  deal  with  modern  problems 
in  modern  ways.  They  have  at  their  command  the 
latest  in  technology  and  equipment. 

An  example  is  how  computer  programs  aid  in 
providing  telephone  service  for  new  communities. 

Engineers  at  Bell  Telephone  Laboratories  have 
devised  computer  programs  broad  enough  in  scope 
so  that  Bell  System  operating  telephone  companies 
can  use  them  to  engineer  the  required  wide  variety 
of  telephone  plant  networks. 

As  part  of  a  continuing  effort,  programs  have  been 
designed  to  analyze  communications  needs  of  an 
area  for  determining  the  best  plant  network  layout 
and  switching  office  location. 

In  general,  the  necessary  data  are  collected  and  the 


engineer  selects  a  number  of  alternative  plans  to  be 
analyzed  in  detail  by  a  computer.  His  final  decision  is 
based  primarily  on  an  analysis  of  the  computer  output. 

The  computer  supplies  more  significant  data,  and 
supplies  it  much  faster,  than  laborious,  manual  cal- 
culation methods.  The  engineer  is  thus  relieved  of 
dull,  time-consuming  computation,  and  he  plans  facili- 
ties with  increased  confidence— knowing  that  he  is 
providing  efficient  and  economical  communications, 
tailored  for  a  given  area. 

You  may  well  find  a  rewarding  career  in  the  Bell 
System,  where  people  find  solutions  to  exciting 
problems.  The  Bell  System  companies  are  equal 
opportunity  employers.  Arrange  for  an  on-campus 
interview  through  your  Placement  Office,  or  talk  to 
a  local  Bell  System  company. 

(m)  Bell  System 

^^  *  _^  American  Telephone  &  Telegraph  and  Associated  Companies 


In  this  hypothetical  geographical  area,  communications  could  be  supplied  with  one  large  tele- 
phone switching  office  and  a  network  of  cables  (left),  or  with  three  smaller  offices  and  a  different 
network  (right).  Many  other  combinations  of  offices  and  cable  networks  might  be  possible. 
This  situation,  although  hypothetical,  is  typical  of  the  complex  telephone  engineering  prob- 
lems that  are  being  solved  with  the  aid  of  computer  programs  designed  at  Bell  Laboratories. 


Or  this? 
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Go  ahead...  write  in  your  name -see  how  it  looks 

These  positions  can  be  filled  by  Chemical  Engineers  who 
go  to  work  for  FMC  this  year.  Right  now  the  men 
in  these  jobs  have  helped  us  become  No.  69  on  the  list 
of  U.S.  industrial  corporations.  These  men  and  FMC  expect 
to  continue  growing,  so  you  can  work  for  promotion  to  one 
of  these  spots  ...  or  to  others  which  match  your 
capabilities,  your  interests,  and  your  accomplishments. 

Your  college  placement  office  can  help  you  learn  more 
about  FMC  or  you  can  write  to:  Dr.  H.  H.  Young, 
Technical  Recruitment  Manager, 


fmc 


FMC  CORPORATION 

CHEMICAL   DIVISIONS 

633  Third  Avenue,  New  York,  N.Y.  10017 

©  An  Equal  Opportunity  Employer 

Alkalies,  Barium  Chemicals,  Dry  Bleach,  Gasoline  Additives,  Hydrogen  Peroxide,  Magnesia,  Organic  Intermediates, 
Phosphates  and  Phosphoric  Acids,  Plasticizers,  Propellants,  Salt  Cake,  Soda  Ash,  Solvents  and  Textile  Agents. 
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Are  you  ready 
to  test  your 

engineering  knowledge 
with  practical  problems  - 


_  _9 


Stretch  your  mind  at  John  Deere.  You'll  work  on  practical  solutions  to  the 
challenge  of  developing  new  machines,  materials  and  manufacturing  methods. 
Vigorous  growth  in  agricultural  and  industrial  markets,  both  in  the  U.S.  and 
overseas,  offers  vast  opportunities  for  John  Deere  engineers  to  test  their 
ingenuity  and  develop  their  ideas. 

John  Deere  has  a  128-year  tradition  of  growth  and  leadership.  To  continue 
this  record,  we  need  college  graduates  interested  in  product  design, 
research,  materials  analysis,  industrial  engineering,  methods,  plant  engineering, 
and  reliability  engineering.  You'll  find  job  opportunities  match  college  majors 
in  most  areas  of  mathematics,  science  and  engineering. 

You'll  work  for  one  of  America's  75  largest  corporations  .  .  .  first  in  farm 
machinery  sales  in  the  U.S.  Yet,  you'll  retain  many  advantages  of  a  small 
company.  Our  long-time  policy  of  decentralization  encourages  initiative, 
ability  and  leadership.  As  an  engineer,  you'll  receive  project  responsibility  as 
rapidly  as  you  can  earn  it. 

For  more  information,  check  your  college  placement  office  ...  or  write: 
Director,  College  and  University  Relations, 

Deere  &  Company,  Moline,  Illinois.  UOHIN   DEERE 

An  equal  opportunity  employer.  woime,  inmois 
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Four  years  and 

88  million  dollars 
later... 


In  the  last  four  years  you've  been  studying,  Collins' 
total  sales  rose  from  $190  million  to  over  $278  mil- 
lion —  up  88  million  dollars. 

The  number  of  people  working  at  Collins  climbed 
to  16,662  — up  2,000. 

In  the  past  four  years,  we've  invested  over  52 
million  dollars  in  new  plants  and  equipment  as  part 
of  our  continuing  expansion  program. 

Our  products  are  used  by  governments,  business 
and  industry  throughout  the  free  world. 

This  brief  picture  of  company  growth  means 
something  very  special  to  you.  Opportunity. 

We  are  working  on  basic  research  designing  new 
equipment  and  systems,  and  producing  products  in 


every  area  of  communication,  computation  and  con- 
trol. It's  a  broad  field.  And  an  exciting  one.  One 
where  a  young  man  like  yourself  can  carve  out  a 
financially  rewarding  and  professionally  satisfying 
career. 

Collins  is  one  of  the  few  companies  offering  you 
such  a  diversity  of  opportunity  because  Collins  is 
one  of  the  few  companies  so  totally  committed  to 
the  broad  spectrum  of  the  communication,  compu- 
tation and  control  concept. 

We'd  like  to  tell  you  more  about  our  company, 
about  our  growth,  about  the  opportimities  we  can  of- 
fer you.  For  complete  information  contact  the  Collins 
representative  on  campus. 


COMMUNICATION  /  COMPUTATION  /  CONTROL 


COLLINS 


COLLINS  RADIO  COMPANY 
An  equal  opportunity  employer 
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To  Continue  To  Learn  And  Grow . .  . 


...  is  a  basic  management  philosophy  at  Delco  Radio 
Division,  General  Motors  Corporation.  Since  its  in- 
ception in  1936,  Delco  Radio  has  continually  expanded 
and  improved  its  managerial  skills,  research  facilities, 
and  scientific  and  engineering  team. 

At  Delco  Radio,  the  college  graduate  is  encouraged 
to  maintain  and  broaden  his  knowledge  and  skills 
through  continued  education.  Toward  this  purpose, 
Delco  maintains  a  Tuition  Refund  Program.  Designed 
to  fit  the  individual,  the  plan  makes  it  possible  for  an 
ehgible  employee  to  be  reimbursed  for  tuition  costs  of 
spare  time  courses  studied  at  the  university'  or  college 
level.  Both  Indiana  University  and  Purdue  University 
offer  educational  programs  in  Kokomo.  In-plant  gradu- 
ate training  programs  are  maintained  through  the  off- 
campus  facihties  of  Purdue  University  and  available  to 


employes  through  the  popular  Tuition  Refund  Program. 

College  graduates  will  find  exciting  and  challenging 
programs  in  the  development  of  germanium  and  sihcon 
devices,  ferrites,  solid  state  diffusion,  creative  packag- 
ing of  semiconductor  products,  development  of  labora- 
tory equipment,  reliability  techniques,  and  appUcations 
and  manufacturing  engineering. 

If  your  interests  and  qualifications  lie  in  any  of  these 
areas,  you're  invited  to  write  for  our  brochure  detailing 
the  opportunities  to  share  in  forging  the  future  of 
electronics  with  this  outstanding  Delco-GM  team. 
Watch  for  Delco  interview  dates  on  your  campus,  or 
write  to  Mr.  C.  D.  Longshore,  Dept.  135A,  Delco 
Radio  Division,  General  Motors  Corporation,  Kokomo, 
Indiana. 

An  equal  opportunity  employer 


solid  stole  electronics* 


m 


Delco    Radio    Division    of    General    Motors 
Kokomo,    Indiana 
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Ford  Motor 
Company  is: 


stimulation 


James  E.  Men 
B.A.,  Physics,  Pom 

M.A.,  Physics,  Univ.  of  III'. 
Ph.D..  Calif.  Institute  of  Tech. 


I  College 


Wliat  does  it  take  to  "spark"  a  man  to  his  very 
best  ...  to  bring  out  the  fullest  expression  of  liis 
ability  and  training?  At  Ford  Motor  Company 
we  are  convinced  that  an  invigorating  business 
and  professional  climate  is  one  essential.  A  prime 
ingredient  of  this  climate  is  the  stimulation  that 
comes  from  working  with  the  top  people  in  a 
field  .  .  .  such  as  Dr.  James  Mercereau. 
Jim  Mercereau  joined  our  Scientific  Laboratory 
in  1962.  Recently,  he  headed  a  team  of  pliysicists 
who  verified  aspects  of  the  Quantum  Theory  by 
creating  a  giant,  observable  quantum  effect  in 
superconductors.  This  outstanding  achievement 
was  the  major  reason  the  U.  S.  Junior  Cliamber  of  Commerce  selected 
Dr.  Mercereau  as  one  of  "America's  Ten  Outstanding  Young  Men  of  1964." 
Your  area  of  interest  may  be  far  different  from  Dr.  Mercereau's;  however, 
you  win  come  in  contact  with  outstanding  men  in  all  fields  at  Ford 
Motor  Company. 

We  believe  the  coupling  of  top  experience  and  talent  with  youth  and 
enthusiasm  is  stimulating  to  all  concerned.  College  graduates  who  join 
Ford  Motor  Company  find  themselves  very  much  a  part  of  this  kind  of 
team.  If  you  are  interested  in  a  career  that  provides  the  stimulation  of 
working  with  the  best,  see  our  representative  when  he  visits  your  campus. 
We  think  you'll  be  impressed  by  the  things  he  can  tell  you  about  working 
at  Ford  Motor  Company. 


oS^ 


The  American  Road,  Dearborn,  Michigan 


An  equal  opportunity  employee 
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THE  NEW  CIVIL  ENGINEERING  BUILDING 


by  Gale  Wiley 

Along  with  the  new  Material's  Research  Building, 
the  new  Illinois  Street  Residence,  the  ne\\-  Bromle\- 
Hall,  another  new  rectangular  structure  has  broken 
the  Uni\-ersity  sk\line.  Adjacent  to  the  baseball  field 
on  Romine  Street  between  Stoughton  and  Main  stands 
the  New  Ci\il  Engineering  Building.  There  has  been 
no  formal  name  gi\en  the  building  as  yet. 

The  S4.000.000  CEB  will  centralize  ci\il  engineer- 
ing acti\ities  now  scattered  in  15  different  "buildings." 
At  present  the  Ci\il  Engineering  Department  is 
cramped  into  quonset-t\pe  \\are-houses,  frame  build- 
ings, and  sheds.  During  the  winter  hydraulics  re- 
search, an  integral  part  of  ci\il  engineering,  can  not 
be  conducted  because  of  the  cold.  Two  houses  used 
for  research  were  in  such  bad  condition  that  all 
maintenance  was  discontinued  for  these  buildings. 
Ob\'iously  a  new  building  has  been  needed  for  the 
past  five  years  and  since  1957,  when  tlie  nmiblings 
of  lack  of  space  were  heard,  the  Universit\-  has  been 
planning  the  New  Ci\il  Engineermg  Building. 

The  initial  building  consists  of  four  stories  and 
basement,  de\"oted  principalK'  to  department  offices 
and  laboratories  for  research  and  teaching  in  concrete 
structures,  soil  mechanics  and  foundations,  and  sani- 
taPi'  engineering.  Its  central  feature  will  be  a  three- 
stor\-  laboratory-  with  a  specially  reinforced  concrete 
floor  to  support  modern  structural  research  equipment. 
The  building  also  contains  facilities  for  measurement 
and  instrumentation,  both  for  static  and  dynamic 
conditions  of  loading,  and  equipment  for  automating 
and  recording  the  processing  of  data. 

To  utilize  the  available  40.000  square  feet  of  space 
much  of  the  equipment  in  the  new  building  will  be 
mo\"able  and  onl\'  a  few  testing  pieces  will  be  per- 


manently installed.  The  sanitarv'  engineers  will  con- 
duct research  on  the  roof  for  air  studies. 

The  UI  Civil  Engineering  Department  has  been 
called  the  best  CE  department  in  the  world.  It  is 
certainly  the  largest.  This  department,  with  280 
graduate  students  and  550  undergrads,  has  the  largest 
full-time  enrollment  and  gi\es  the  largest  number  of 
degrees  of  any  CE  department  in  the  countr\-.  Over 
the  past  two  decades  it  has  awarded  one-fortieth  of  all 
master's  degrees  and  about  one  fourth  of  all  doctorates 
in  Ci\il  Engineering  in  the  United  States.  Many 
famous  ci\il  engineers  have  been  students  at  the 
Uni\ersity.  The  department  is  famous  overseas,  too. 
One  third  of  all  graduating  CE's  come  from  other 
lands. 

It  is  interesting  to  note  that  the  structure  goes  by 
the  temporar}^  name  "New  Civil  Engineering  Build- 
ing."  There  has  never  really  been  a  Civil  Engineer- 
ing Building  on  tlie  UI  campus.  Back  in  the  1890's 
when  the  Engineering  Hall  was  built,  civil  engineers 
were  spread  all  o\er  the  "campus."  The  Engineering 
Hall,  where  today  the  deans  and  all  the  pictures  of 
bridges  and  dams  are,  has  served  the  Cixil  Engi- 
neering Department  but  the  Ci\il  Engineering  Depart- 
ment ne\er  had  complete  control  of  the  building. 
The\'  had  to  share  it  with  other  departments  who 
also  needed  space.  Until  last  year  evervbody  got  in 
the  act;  two  art  classes  used  one  of  the  rooms  in  the 
Engineering  Hall.  The  CE's  have  been  stuck  into 
different  comers  of  the  University  since  the  Civil 
Engineering  Department's  conception.  Now  the  Civil 
Engineering  Department  has  a  central  point  for  its 
operation. 


Jamianj,  1966     TECHNOGRAPH        29 


AUBASTER  STATUETTE-SUMERIAN.THE  METROPOLITAN  MUSEUM  OF  ART,  ROGERS  FUND,  1950. 


He  was  a  great  scientist  in  his  day 


This  Sumerian  was  minding  our  busi- 
ness five  thousand  years  ago. 

Like  Olin,  he  specialized  in  chemi- 
cals and  metals.  He  smelted  copperand 
tin  to  mal<e  bronze.  He  made  an  iron 
axle,  put  it  between  two  wheels,  and  off 
he  went. 

r^en  have  always  been  trying  to  find 
the  answers  to  important  problems. To- 
day, Olin  is  at  it,  harder  than  ever. 

Our  pioneering  research  in  liquid 
chlorine  helped  eradicate  typhoid  and 
other  water-borne  diseases. 

Our  anti-tubercular  drug,  nydrazid? 


is  a  major  reason  TB  deaths  de- 
creased 60%  in  the  last  eight  years. 

Olin's  ammonium  phosphate  fertiliz- 
er (Ammo-Phos®)  makes  it  possible  for 
farmers  to  grow  more  food  than  ever 
before. 

And  to  prevent  the  tremendous 
waste  in  food  spoilage,  we're  workingon 
an  antibiotic-coated  plastic  wrapping. 


lin 


"An  Equal  Opportunity  Employer" 


To  take  a  big  sting  out  of  life,  Olin  is 
developing  a  high  speed  cartridge  that 
enables  medicine  to  be  injected  without 
the  use  of  hypodermics. 

But  none  of  these  advances  could 
have  been  made  without  ourscientists. 

Every  division  of  Olin  seeks  the  cre- 
ative, scientific  mind  for  the  answers  to 
the  research  problemsof  ourday.  If  this 
is  the  kind  of  work  that  interests  you, 
call  Olin  or  write  to  M.  H.  Jacoby,  Col- 
lege Relations  Officer,  Olin  (viathieson 
Chemical  Corporation,  460  Park  Ave- 
nue, New  York  22,  N.Y. 
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Tou  can  do  something  about  it. 


You  can  join  IBM.  And  help  shape 
a  better  world. 

The  key  is  IBM  computers.  They're 
helping  medical  researchers  learn 
more  about  cancer  and  factors 
associated  with  it.  Helping  educators 
develop  new  techniques  for  instructing 
culturally  deprived  children.  Helping 
engineers  plan  flood-prevention 
programs. 

Computers  are  helping  to  do  a  lot  of 
good  things  for  a  lot  of  people.  But 


computers  are  only  tools — they 
can't  think.  And  that's  where  you  come 
in.  In  your  hands,  man's  most  daring 
dreams  can  become  reality — to  make 
a  better  life  for  more  people. 
If  that  sounds  like  an  exciting 
prospect,  it's  because  it  is.  A  career 
with  IBM  will  give  you  both  personal 
and  professional  fulfillment. 
Your  placement  officer  can  tell  you 
about  career  opportunities  with  IBM. 
See  him,  too,  for  an  appointment 
with  our  interviewers.  Before  you 
conquer  new  worlds,  try  your  hand  at 
reshaping  the  old  one. 


For  more  information  or  if  you 
missed  our  interviewers,  write  to: 

Manager  of  College  Relations, 
IBM  Corporate  Headquarters,  Armonk, 
New  York  10504.  IBM  is  an  Equal 
Opportunity  Employer. 


IBM 
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DOUG  CAVES,  SALESMAN 

C.E.,  '61,  University  of  Southern  California 


Men  on  the  move 


BOB  FROST,  PLATE  MILL  FOREMAN 
I.E.,  '62,  Penn  State  University 


at  BetTilehem  Steel 


BETHlLlEHEM 
STEEL 


DENNIS  WITMER,  RESEARCH  ENGINEER 

Cli.E.,  '61,  University  of  Maryland 


DOM  TORIELLO, 
OPEN-HEARTH  FOREMAN 

Mt.E.,  '63,  Case  Institute  of  Technology 


DON  SIGMUND    ELECTRICAL  ENGINEER 
E.E.,  '62  Carnegie  Institute  of  Technology 


KARL  KUGLER,  MECHANICAL  ENGINEER 

M.E.,  '62,  State  University  of  New  York  (Buffalo) 


Have  you  heard  about  all  the  opportunities  for  engineering 
and  other  technical  graduates  at  Bethlehem  Steel?  You'll 
find  a  great  deal  more  information  in  our  booklet,  "Careers 
with  Bethlehem  Steel  and  the  Loop  Course."  You  can  ob- 
tain a  copy  at  your  Placement  Office,  or  drop  a  postcard 
to  Manager  of  Personnel,  Bethlehem  Steel  Corporation, 
Bethlehem,  Pa.  18016. 

An  equal  opportunity  employer  in  the  Plans  for  Progress  Program 
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necking 
problem 


To  build  a  rectangular  color  TV  tube  with  more  of  a  picture  than  the 
earlier  round  tube  type,  and  then  squeeze  it  into  a  dimensionally 
attractive  cabinet  — you  face  almost  insurmountable  challenges. 

Just  to  build  a  conventional  color  tube,  you  must  .  .  . 

1.  — with  absolute  precision,  lay  more  than  a  million  red,  blue, 
and  green  phosphor  dots  in  a  perfect  triad  pattern  over  the  entire 
surface  of  the  picture  screen.  Why  so  tough?  —  because  the  light 
source  for  the  dots  is  a  single  ray  coming  through  a  pinhole.  And  it 
must  be  bent  by  a  correction  lens  with  precise  mathematical  cal- 
culation (different  for  each  dot)  to  pass  through  over  a  third-of- 
a-million  pinholes  and  fall  exactly  at  a  given  spot  on  the  screen. 

2.  — Once  you've  figured  out  the  phosphor  dots,  you  must  then 
bend  the  electron  beam  broadcast  by  the  TV  station  so  that  it 
too  passes  through  the  third-of-a-million  pinholes. 

These  are  just  some  of  the  feats  you  must  perform.  But  after 
going  through  all  this,  you  wind  up  with  a  tube  with  a  neck  so 
long  it  requires  a  cabinet  nearly  a  yard  deep  to  hold  it.  To  shorten 
the  neck  requires  mathematical  calculations  and  engineering 
techniques  so  demanding  they  fall  beyond  any  brief  description. 

The  complexity  of  the  23-inch  rectangular  color  tube  develop- 
ment is  considered  by  some  of  our  consumer  products  engineers 
even  more  of  a  technological  challenge  than  designing  some  of 
the  sophisticated  command  systems  required  for  space  flights. 

Motorola  military  engineers  tend  to  disagree. 

But  now  that  we've  brought  it  up.  Motorola  has  accomplished  both. 


TRUST    THIS    EMSIGNIA 


WHEREVER    YOU    FIND    IT 


MOTOROLA 


Januanj.  1966     TECHNOGRAPH        33 


Want  the  opportunity  to  explore  your  discipline? 

At  Douglas,  your  discipline  is  your  own  to  explore,  enrich,  expand.  You'll 
work  in  our  extensive  and  exceptional  Southern  California  facilities,  where  there 
are  many  independent  research  and  development  programs  underway.  You'll 
be  near  fine  colleges  and  universities,  where  you  can  study  for  advanced  degrees. 
If  you  want  to  publish  a  paper,  we'll  encourage  it.  In  fact,  we  encourage 
anything  that  means  professional  growth  for  a  young  scientist  or  engineer 
on  his  way  up.  Send  your  resume  to  L.  P  Kilgore,  Corporate  Offices,  Box  700-G, 
Douglas  Aircraft  Co.,  Inc.,  Santa  Monica,  California.  nfl||l2|  AC 

An  equal  opportunity  employer  mm  ^m  ^m 


V 
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ACCELERATED  DEFENSE  PROJECTS  OPEN  NEW 
OPPORTUNITIES  FOR  YOUNG  ENGINEERS  AT  ALLISON 


Young  graduate  engineers  will  find  broad  new  opportunities 
created  by  Allison's  expanding  capabilities  in  the  defense  area. 

Allison  long  has  been  recognized  as  a  leader  in  design, 
development  and  production  of  advanced  aircraft  power  sys- 
tems, as  well  as  power  transmissions  for  military  tracklaying 
vehicles.  As  the  energy  conversion  division  of  General  Motors, 
Allison  also  is  making  significant  contributions  in  advanced 
aerospace  and  nuclear  technology. 

Now,  with  the  assignment  of  responsibility  to  operate  the 
Army's  Cleveland  Tank-Automotive  Plant,  Allison  is  taking 
on  a  new  dimension  to  its  capability  in  the  design,  develop- 
ment and  production  of  complex  military  weapons  systems. 

Thus,  Alhson  represents  a  versatile  opportunity  for  en- 
gineers in  the  application  of  advanced  technologies  to  aero- 
space propulsion  systems,  and  armored  military  vehicle  sys- 
tems— including  one  of  their  principal  components,  power 
transmissions. 


In  addition,  an  expanding  volume  of  work  in  commercial 
fields  gives  a  solid  base  to  these  urgently  needed  military 
programs. 

Chances  are,  the  opportunity  of  your  choice  awaits  you  at 
Allison.  Talk  to  our  representative  when  he  visits  your  cam- 
pus. Or,  write  for  our  brochure  describing  opportunities  in 
the  creative  environment  at  Allison.  Send  your  request  to: 
Mr.  R.  C.  Martz,  Director  of  Personnel,  Allison  Division, 
General  Motors  Corporation,  Indianapohs,  Indiana. 


.Allison  GM 

THE  ENERGY  CONVERSION   DIVISION   OF        ^HI^H 

GENERAL  MOTORS.  INDIANAPOLIS,  INDIANA     General Motors 
AN  EQUAL   OPPORTUNITY  EMPLOYER 
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KOPPLIN   EXPLAINS  CHANGES 
IN  HONORS  PROGRAM 

by  Stii  Umplebtj,  ME  '67 

"The  purposes  of  the  recent  change  in  the  lionors 
program  for  enguieering  students  are  to  get  more 
students  involved  in  the  program  and  to  make  the  stu- 
dents who  are  already  involved  more  active,"  accord- 
ing to  Prof.  J.  O.  Kopplin,  chainnan  of  the  College 
Honors  Council.  Kopplin  explained  the  new  honors 
program  to  the  local  chapter  of  the  American  Society 
for  Engineering  Education  at  a  meeting  earlier  in 
the  semester. 


Prof.  J.  O.  Kopplin,  chairman  of  llie 
College  Honors  Council:  "We  tell 
ourselves  thot  research  benefits  the 
undergraduates,  that  the  benefits 
sift   down,   but   who   is   shaking   the 


"Not  all  eligible  students  have  joined  the  program," 
Kopplin  said.  "Some  are  perfectly  content  to  take 
the  courses  as  listed  in  the  catalog,  to  do  their  home- 
work each  night,  to  smile  in  class  each  day,  and  to 
receive  their  above  average  grades.  The  James  Schol- 
ars Program  is  designed  to  fully  challenge  and  excite 
the  gifted  students  to  extend  themselves  to  higher 
scholastic  goals  while  they  are  undergraduates." 

Kopplin  stated  that  the  Honors  Council  believes 
research  should  aflfect  honors  students.  "We  tell  our- 
selves that  research  benefits  undergraduates,  that  the 
benefits  sift  down,  but  who  is  shaking  the  sifter? 
The  sifting  process  is  often  so  light  and  soft  that  the 
undergraduate  is  not  aware  of  the  fallout."  Kopplin 
cited  examples  of  students  with  high  academic  records 
who  have  never  heard  of  an  outstanding  faculty  mem- 
ber in  their  own  departments.  He  concluded  that  the 
"sifter"  needs  to  be  shaken  harder. 


He  explained  that  Honors  196  and  197  are  two 
answers  to  the  complaint  that  there  is  no  opportunity 
to  learn  about  engineering.  "These  courses  present 
engineering  not  just  as  a  livelihood,  but  also  point  out 
problems  and  challenges  of  engineering  in  the  mod- 
ern world."  Present  plans  include  future  courses  in 
space  vehicles,  systems  engineering,  direct  energy 
conversion,  and  materials. 

The  success  of  the  honors  program,  according  to 
Kopplin,  depends  upon  the  success  of  the  advisory 
program.  Efforts  are  made  to  develop  closer  student- 
advisor  relationships.  In  a  recent  experiment  a  num- 
ber of  advisors  invited  their  advisees  to  their  labora- 
tories. All  the  students  who  participated  found  the 
experience  rewarding. 

The  James  Scholars  Program  in  Engineering  now 
includes  approximately  the  top  10%  of  engineering 
students.  Participants  in  the  program  must  maintain 
a  4.3  grade  average.  The  advantages  of  participating 
in  the  program  are  that  several  hours  of  courses  can 
be  substituted  for  normally  required  courses  with 
advisor  approval.  Projects  for  credit  are  encouraged, 
and  there  is  usually  more  personalized  help  in  secur- 
ing summer  employment  and  in  planning  the  overall 
curriculum. 

OPEN  HOUSE  CENTRAL  COMMITTEE 
ANNOUNCES  PROJECT  AWARDS 

Engineermg  Open  House  with  all  its  turmoil  and 
confusion  is  March  11  and  12  this  year. 

The  Open  House  Central  Committee  has  developed 
new  categories  and  criteria  for  the  judging  of  this 
year's  exhibits.  Awards  will  be  given  in  the  amount 
of  $75,  $50,  $25  to  the  following  categories: 

1.  Two  awards  to  the  two  society  exhibits  that 
best  describe  the  academic  life  of  an  under- 
graduate engineer  in  a  given  field  at  the  UI 

2.  Three  awards  to  the  exhibits  that  tell  best  what 
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the   profession   of  engineering  is   and  how  its 
industrial    applications    relate   to   our   society 

3.  Three  awards  to  the  exhibits  that  best  represent 
engineering  research  in  a  given  area  or  field 
of  engineering  at  the  UI 

4.  Three  awards  to  the  exhibits  that  best  represent 
engineering  principles  in  general 

The  criteria  for  judging  these  exhibits  will  be 

Theme    10% 

Aesthetic   Quality    15% 

Visual  Presentation   30% 

Oral  Presentation  30% 

Explanation 
Discussion 
Overall  Opinoin  15% 

Besides  awards  the  Central  Committee  which  has 
been  meeting  since  early  November  has  discussed 
methods  for  increased  freshman  participation  in  Open 
House.  It  is  encouraging  any  interested  freshman  to 
work  as  an  understudy  for  departmental  projects  or 
to  work  in  a  more  administrative  capacity  on  one  of 
the  Central  Committees.  Plans  ha\'e  also  been  made 
for  freshmen  to  visit  their  high  schools  dining  the 
semester  break  to  describe  Open  House  and— life  at 
the  UI. 

An\-  information  concerning  Open  House  can  be 
obtained  from  anv  of  the  Central  Committee  members 
listed  below. 

Phil  Fisher General  Chairman 

Micky  Mindock   Publicity 

Randy  ^Vaks   Awards  and  Exhibits 

Don  Klug  ....  Housing  and  Information 
Louis  Frederich  .  .  Lab  and  General  Tours 
Scott  Armstrong  .  .  High  School  Visitation 

Rex  Hinkle   Traffic 

Frank  Gorman    Programs 

Forrest  Green    Space 

Al  Morr Safety 

ENGINEERING  COUNCIL  PLANS 
SECOND  SEMESTER 
PROGRAMS  AND  REFORMS 

by  Stti  Umplebij,  ME  '67 

A  course  description  booklet  which  will  include 
resumes  of  professors'  research  and  industry  experi- 
ence is  being  planned  by  Engineering  Council's  Edu- 
cational Affairs  Committee.  In  conjunction  with  the 
booklet  that  committee  is  also  planning  some  sort  of 
course  and  instructor  evaluation. 

Student-faculty  luncheons  for  exchanging  ideas  are 
being  organized  by  the  Internal  Affairs  Committee. 
Coordination  of  the  scheduling  of  society  meetings 
is  being  conducted  by  the  Societ\-  Affairs  Committee 
in  order  to  eliminate  conflicts  and  hopefully  to  pro- 
mote greater  cross-field  attendance  at  society  meet- 
ings. 


Engineering  Council  President  Alan  Morr  has  said 
that  he  plans  to  attend  meetings  of  the  LAS,  Com- 
merce, and  .Agriculture  councils  and  will  in  turn  invite 
the  officers  of  the  other  councils  to  attend  Engineer- 
ing Council  meetings. 

In  an  attempt  to  improve  the  efficiency  of  meetings 
Morr  has  proposed  that  all  committees  meet  at  least 
once  a  month  and  that  meetings  of  the  entire  Council 
be  held  only  once  instead  of  twice  a  month.  Voting 
on  committee  recommendations  and  reports  will  be 
conducted  at  meetings  of  the  full  Council  and  reports 
will  be  given  by  representatives  on  what  their  societies 
are  doing.  Commenting  on  these  structural  revisions 
Morr  said,  "It  is  hoped  that  the  committees  will  de- 
velop a  sense  of  responsibility  and  that  the  representa- 
tives will  start  working  together  in  these  smaller 
groups." 

To  encourage  a  spirit  of  competition  among  the 
student  societies  Engineering  Council  will  again  this 
year  ask  the  societies  to  sell  green  derbies  during 
Engineering  Open  House.  The  venture  is  profitable 
both  to  the  Council  and  to  the  societies.  The  sale  of 
green  hats  during  Open  House  is  Engineering  Coun- 
cil's sole  source  of  income.  In  addition  to  competition, 
the  Council  also  hopes  to  promote  a  sense  of  co- 
operation among  the  societies  by  arranging  co-spon- 
sorship of  outstanding  speakers. 


■It    wants    a    datel" 
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3,000  doors  to  a  career 


Allied  Chemical's  product  list  now  tops  3,000 
—and  is  growing  fast! 

Such  product  diversity  means  not  only  many 
jobs,  but  many  kinds  of  jobs  to  suit  your  tal- 
ents and  inclinations.  It  means  more  top  jobs, 
and  more  chances  for  advancement.  It's  one 
of  the  important  things  to  look  for  when 
you're  choosing  a  company. 

Allied  Chemical  Is  directly  In- 
volved with  today's  most  signifi- 
cant areas:  agriculture,  space, 
and  nuclear  energy.  Some  of  its 
products  are  basic— many  are 
new.  Products  Introduced  since 


AUied 
Chemical 


An  equal  opportunity  employe 


World  War  II  now  account  for  a  quarter  of 
sales.  There's  tremendous  variety:  Building 
materials.  Fashion  fibers.  Rocket  fuels.  Dyes. 
Fertilizers.  Plastics.  Petroleum  products. 

Over  35,000  people  work  in  Allied  Chemical's 
10  divisions  — at  more  than  100  plants  and  re- 
search centers— at  scores  of  sales  offices 
throughout  the  country. 

It's  a  big  company  with  big  op- 
portunities—and  a  good  one  for 
you  to  know  more  about  before 
making  a  career  decision.  Ask 
your  placement  office  when  our 
interviewer  will  be  on  campus. 


Divisions    Barrett  .  Fibers     General  Chemical  •  International  •  National  Aniline  •  Nitrogen  •  Plastics  •  Semet-Solvay  •  Sotvay  Process  •  Union  Texas  Petroleu 

38         TECHNOGRAPH       January,  1966 


As  a  new  grad, 
do  you  know 
where  you  want  to  be 
15  years  from  now? 


As  a  Pan  Am  Range  Professional  on  the  ETR  you'll  have  a  pretty  good  idea 
after  the  first  year  or  so.  Pan  Am  is  responsible  for  specifying  almost  all  the 
range  instrumentation  hardware  and  systems  for  the  nation's  space  and  mis- 
sile launches  at  the  Eastern  Test  Range.  It's  a  vast  technological  operation 
giving  you  exposure  to  a  great  diversity  of  advanced  tracking,  telemetry,  com- 
munications, data  handling  and  display  systems  w/hich  will  help  you  choose 
—  in  a  fairly  short  time  —  where  your  career  interests  lie. 

Even  when  you  do  decide,  you  aren't  tied  to  your  first  area  of  discipline. 
Quite  the  contrary.  The  nature  of  the  new  range  technology  produces  — and 
Pan  Am  encourages  — a  multi-disciplined  individual  who  works  in  many  spe- 
cialties (radar,  telemetry,  electrical,  optics,  command/control,  timing,  hydrau- 
lics, statistics,  infrared,  orbital  mechanics,  structures,  air  conditioning,  instru- 
mentation, communications  and  many  others). 

At  the  onset  you  have  several  main  directions  open  to  you. 

You  may  find  that  systems  engineering  is  what  you're  best  qualified  for.  In 
our  Engineering  Group,  you'll  be  developing  specifications  for  range  instru- 
mentation systems,  evaluating  bids  from  industry,  providing  technical  guid- 
ance for  future  development,  monitoring  manufacture  and  installation,  and 
phasing  systems  into  operational  status. 

Or  you  may  be  best  suited  to  the  front  line  as  an  Operations  Engineer  —  a  real- 
time monitor  of  vehicle  flight  performance  at  one  of  the  down-range  tracking 
stations  from  the  Bahamas  to  the  Indian  Ocean,  or  on  one  of  the  fleet  of 
advanced  range  instrumentation  ships. 

On  the  other  hand,  you  might  qualify  for  our  engineering  administration 
groups  involved  in  technical  management,  industrial  engineering,  environ- 
mental operations  control,  production  control,  industrial  support,  instrumen- 
tation and  facilities  planning. 

Whatever  your  initial  preference,  you'll  be  seeing  the  entire  range  in  operation. 

For  further  information,  see  your  Placement  Director.  Or  write  to  Manager  of 
Co//ege  Relations,  Dept.  300.\. 


saga  GUIDED  MISSILES 
^P*    RANGE  DIVISION 

PAN  AMERICAN  WORLD  AIRWAYS.  INC. 
750  S.  ORLANDO  AVENUE,  COCOA  BEACH,  FLORIDA 
An  Equal  Opportunity  Employer 
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Start  Planning  Your  Open  House  Projects 

To  the  Editor: 

Engineering  Open  House  is  coming  on  March  11th 
and  12th,  and  now  is  the  time  for  students  to  begin 
some  serious  thinking  about  developing  a  project.  The 
entrance  requirements  are  not  strict,  just  be  an 
engineering  student.  The  rewards  are  great  however, 
as  any  student  may  win  up  to  $75.00.  All  a  student 
has  to  do  is  think  up  a  project,  ask  a  faculty  member 
to  advise  him,  fill  out  an  entrance  fonn,  which  is 
available  in  room  248  of  the  electrical  engineering 
building,  and  he's  in  the  running. 

This  year  you  can  become  one  of  the  more  than 
200  exhibitors  who  will  help  make  this  open  house  the 
greatest  ever. 

Phil  Fisher 

General  Chaimian 

1966  Engineering   Open   House 


GE    100   Is   a   Cherry   Drop 

To  the  Editor: 

No  one  can  deny  the  necessity  for  a  freshmen  ori- 
entation course  for  engineering  students.  The  College 
of  Engineering  tries  to  fulfill  this  need  with  a  course 
called  GE  100.  A  quick  count  of  the  number  of  stu- 
dents sleeping  during  the  lectures  seems  to  indicate 
that  this  course  is  not  fulfilling  its  pui-pose. 

The  GE  100  lectures  appear  to  be  lacking  in  spe- 
cific content.  They  try  to  accomplish  too  much  and 
in  so  trying,  accomplish  little.  More  of  the  lectures 
should  be  based  on  engineering  projects  or  the  prob- 
lems confronting  the  engineer  in  his  professional  en- 


It's  time  to  start  thinking  about 


St.  Pat's  Bal 


March    12,     9-1 

That's  four  hours  of  dancing  at  the  lllini  Union,  to  the 
music  of  Ted  Allen  and  his  orchestra  and  Baby  Huey  and 
the  Baby  Sitters,  in  the  arms  of  your  favorite  gal.  But 
March  12  is  a  2  o'clock  night —  and  that  means  one 
extra  hour  for  extra-curricular  activities — and  we  don't 
mean  EE  381   or  GE  205! 


viromnent.  The  freshmen  students  in  engineering  want 
and  need  to  know  what  will  be  expected  of  them  in 
their  chosen  fields. 

Much  of  the  information  in  the  lectures  deals  with 
study  habits  and  methods,  regulations,  and  under- 
graduate study  opportunities.  All  this  information  is 
available  to  the  students  in  various  pamphlets  and 
catalogues.  More  time  should  be  spent  discussing  the 
various  departments  in  the  College  of  Engineering. 
The  departmental  visits  are  worthwhile  and  should 
be  expanded  to  offer  a  greater  variety  to  the  fresh- 
men students.  Happiness  is  a  pillow  with  a  Cherry 
drop. 

The  existence  of  the  GE  100  program  shows  that 
the  College  of  Engineering  is  genuinely  concerned 
with  the  welfare  of  the  freshmen  engineering  student. 
Perhaps  modification  of  the  program  would  de\'elop 
GE  100  into  the  beneficial  experience  that  it  should 
be. 

Richard  Btirzynski 

Freshman,  Aeronautical  Engineering 


■All    right    all    right!    I'll    sign    up    for    Open    Housell!' 
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Kodak 

wants  two  kinds  of  mechanical  engineers: 


1.  burning  with  ambition  to  reach  manager's  status 
as  soon  as  possible 


•  College  grade-point  average  on  the  high  side  in 
technical  subjects 

Secretly  admitted  to  self  at  certain  point  in  undergraduate  career 
that  the  scholar's  way  of  life  is  for  other  people  hiil  smart  ciionah 
It)  hitvc  kept  \ccrei  from  the  professors  nlio  arc,  alicr  all.  \cholar\. 
Diploma  in,  secret  out. 

•  Seeks  prosperous,  highly  diversified  employer 

Competitive  personality  who  wants  to  play  on  a  strong,  long- 
lasting  team  in  the  big  leagues. 

•  Unafraid  of  choices  and  changes 

With  a  mechanical  engineering  background,  we  might  find  him 
adept  at  keeping  a  troupe  of  welders  happy  on  a  new  petro- 
chemical project,  or  designing  a  new  type  of  machine  for  the 
lithographic  industry,  or  organizing  a  small  laser-manufacturing 
department,  or  operating  a  large  magnetic  tape  plant,  or  profit- 
ably piloting  one  of  the  world's  major  industrial  corporations. 


2.  able  to  hold  a  manager's  job  in  time  but  sure  he 
wouldn't  like  it 


•    College  grade-point  average  on  the  high  side  in 
technical  subjects 

\\  hy  not?  The  subjects  were  intrinsically  interesting,  and  most 
of  the  professors  proved  to  have  a  clear  understanding  of  them. 


•    Seeks  prosperous,  highly  diversified  employer 

To  practice  modern  mechanical  engineering — this  is  not  1936- 
one  needs  scope,  contacts,  and  resources. 


•    L  nafraid  of  choices  and  changes 

\\  ilh  a  mechanical  engineering  background,  he  might  choose  tc 
take  a  high  leap  over  the  interdisciplinary  wall  into  solid  state 
physics,  pull  some  excessively  generalized  equations  out  of  a 
journal  that  others  on  the  circulation  list  quickly  glance  at  and 
pass  along.  Six  months  later  he  may  have  a  new  composition  of 
matter  on  board  a  ship  bucking  the  solar  wind  to  Mars. 


What  is  said  here  about  mechanical  engineers  is  equally  applicable  to  chemical 
engineers  and  electrical  engineers.  Our  expansion  rate  now  demands  technical 
people  who,  at  the  one  extreme,  arc  still  fresh  from  the  classroom  with  its 
benefits  and,  at  the  other,  have  had  ten  years  of  practice  in  their  professions  and 
are  now  ready  to  select  a  lifetime  employer.  We  offer  a  choice  of  three  communi- 
ties: Rochester,  N.  Y.,  Kingsport.  Tcnn.,  and  Longview.  Tex.  We  earnestly 
solicit  serious  and  honest  self-descriptions  addressed  to: 

EASTMAN   KODAK   COMPANY 
Business  and  Technical  Personnel  Department/Rochester,  N.  Y.  14650 

An  equi)/  opportunity  employer 


ONE  RESULT  of  product  innovation  is  G  E.'s  modern  manufacturing  facility  in  Brockport,  N.  Y. 


OUTPUT  VOLTAGES  from  nickel-cadmium  cells 
are  examined  by  engineer  John  Bliven,  BSEE, 
Union  College  '63  on  assignment  at  G.E.'s 
Battery  Business  Section. 


PRODUCT  RELIABILITY  of  electric  slicing  knife 
components  is  the  responsibility  of  Mike  Rey- 
nolds, BSME,  New  Mexico  State,  a  recent 
Manufacturing  Training  Program  graduate. 


PRICE  AND  DELIVERY  information  on  nickel- 
cadmium  batteries  is  supplied  by  Bob  Cook, 
BSME,  Univ.  of  Florida  '65  on  a  Technical 
Marketing  Program  assignment  in  Gainesville. 


A  PREVIEW  OF  YOUR  CAREER  AT  GENERAL  ELECTRIC: 

Creating  New  Growth  Businesses 


At  our  Brockpoii,  N.  Y.,  plant,  ttie  new  business  of  manu- 
facturing cordless  slicing  knives  is  rush.  So  is  tfiat  of  the 
rechargeable-battery  supplier,  our  two-year-old  plant  at 
Gainesville,  Fla.,  which  has  just  doubled  its  working  area. 
Its  sealed,  nickel-cadmium  batteries,  in  hundreds  of  shapes, 
sizes  and  ratings,  are  meeting  growing  customer  demands 
in  the  consumer,  defense,  and  aerospace  industries— with 
applications  from  power  tools  to  satellites.  At  General  Elec- 
tric, new  ventures  are  a  way  of  life.  In  both  their  formative 
and   growth    stages,   these   ventures   call   on   the   skills   and 


enthusiasms  of  experts  in  more  than  120  product  depart- 
ments—in engineering,  manufacturing  and  technical  market- 
ing. To  define  your  career  interest  at  General  Electric,  talk 
with  your  placement  officer,  or  write  us  now.  Section  699-15, 
Schenectady,  N.  Y.  An  Equal  Opportunity  Employer. 

T)x>gress  /s  Our  Most  Important  Product 


generalSelectric 
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Westinghouse  electrical  systems  for  jet  aircraft  are  so  reliable 


they  are  now  standard  equipment  on  all  these  commercial  jets 


Westinghouse   electrical   systems 

supply  the  electric  power  for  most  of 
the  commercial  jet  aircraft  in  the  free 
world. 

This  is  because  Westinghouse  sys- 
tems are  so  reliable. 

They  have  to  be.  Passenger  safety 


and  comfort  depend  on  them. 

Westinghouse  systems  supply  the 
electric  power  required  for  flight  con- 
trol of  the  aircraft  and  for  other  vital 
things  like  fuel  pumps,  navigational 
gear,  warning  and  indicating  systems, 
deicing  equipment  and  radar. 


Westinghouse  reliability  has  cut 
electrical  system  niaintenance  costs 
50%  in  the  last  five  years. 

Westinghouse  believes  that  reliabil- 
ity— especially  in  aircraft  electrical  sys- 
tems— is  something  you  can  never  get 
enough  of. 


You  can  be  sure  if  it's  Westinghouse 


For  information   on   a  career  at  Westinghouse.  an   equal  opportunity  employer, 

write  L.  H.  Noygle,  Westinghouse  Educational  Department,  Pittsburgh,  Pa.  15221. 
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THE  NOT-SO-GREAT  SOCIETIES 

Giile   Wiley   gathered  the  vieivs  of  both  contented  and 

vialcoTitented  for  this  article.  He  outlines  the  problems 

and  suggested  reforms  of  the  student  engineering  societies. 

POWER  FOR  THE  SPACE  AGE 

Thomas  Grantham  explains  tivo  devices  being  developed 
on  the  UI  campus  for  direct  conversion  of  nuclear  energy 
to  electrical  oiergy. 

CERAMICS  FOR  TODAY  AND  BEYOND 

Don  Hissell  redefines  ceramic  engineering  and  its  role 
in  modern  technology. 

THE  DAY  THE  MONEY  STOPPED 

Stuart  Umplehy  blasts  off  into  ii-ild  speculation  about  the 
possible  effects  of  recent  changes  in  federal  policies  on  the 
support  of  scientific  research. 

APOLOGIA  TO  MR.  BORTON 

Rudy  Berg,  recent  engineering  graduate,  presents  some 
apologetic  (caustic?)  comments  (questions)  on  a  recent 
article  {joke?)  in  another  magazine. 

THE  GOSPEL  ACCORDING  TO  DE  BROGLIE 
Dave  Washburn  presents  an  irreverent,  irresponsible,  irre- 
ligious, and  irrefutable  version  of  the  origin  of  modern 
physics. 


EDITORIAL 

You  don't  get  the  taste  when  yotire  fed  intravenously. 

ENGINEERING  CAMPUS 

Engijieeving  freshmen  may  take  advantage  of  seminars  to 
be  presented  this  semester  by  upperclassvien.  Engineering 
Council    Plans    Conference,    EOH    Changes,    and    other 

North  Can/pus  neivs. 


48  LETTERS 

From  a  calender-conscious  reader  —  Out  of  the  Booze  at 

Biddie's. 


Intrigued  by  exotic  designs? 


Come  to  Douglas.  We  have  a  lot  to  intrigue  you:  extensive  and  exceptional  Southern 
California  facilities,  where  there  are  many  independent  research  and  development  programs 
underway;  engineering  design  problems  to  challenge  the  most  creative  minds;  encouragement 
to  publish.  Why  not  find  out  about  Douglas?  Contact  your  placement  office  or  send  a  resume  to 
L  P.  Kilgore,Box  701-G ,  Corporate  Offices,  Douglas  Aircraft  Co.,  Inc.,  Santa  Monica,  Calif. 

DOUGLAS 


An  equal  opportunity  employer 
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Your 
''kreatamorress'* 
grows  at  Du  Pont 


Everything  else  does. 

What's  "kreatamorfess"? 

It's  a  name  we  cooked  up  for  a  tech- 
nical man's  ability  to  come  up  with  new 
ideas,  to  grow  fast  in  fast-grow- 
ing projects.  I 

As  a  graduating  technical 
rr\an'%  you  should  look  into  the 
kind  of  career  Du  Pont  offers. 

We're  entering  many  fields, 
other  than  chemistry,  that  are 
new  to  US:  instrumentation, 
metals,  heat  transfer  and  build- 
ing products,  to  name  a  few. 
Your  chance  to  get  in  on  the 
ground  floor  has  never  been  better. 

You  grow  with  the  project  to  which 
you're  assigned. 

You're  encouraged  to  apply  your 
individual  approach  to  problems  ...  to 


ideas  for  new  products,  new  applica- 
tions, new  markets. 

You're  encouraged  to  assert  your 
"kreatamorfess." 

Learn  more  about  Du  Pont.    Send  this  coupon 
for  a  subscription  to  the  Du  Pont  magazine. 


E.  I.  du  Pont  de  Nemours  &  Co.  (Inc.) 
2531  Nemours  Building 
Wilmington,  Delaware  19898 
Please  send  me  the  Du  Pont  magazine. 

Name 

Class Major Degree  expected^ 


My  address_ 
City 


*This  year,  our  recruiters  will  be  at  your 
school  looking  mainly  for:  Ch.E.,  M.E., 
I.E.,  E.E.,  C.E.,  chemistry,  physics,  and 
mathematics  graduates.  Du  Pont  is  an 
equal  opportunity  employer. 


cHSJ) 


Better  Things  for  Better  Living  .  .  .  through  Chemistry 
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fiditOridlS     represent  the  opinion  of 
d  majority  of  the  Technograph  staff. 


You  don't  get  the  taste  when  you're  fed  intravenously 


In  the  United  States  today  anyone  capable  of  obtaining  a 
degree  in  engineering,  if  he  is  even  moderately  capable  of  thrift 
and  investment,  will  never  have  to  worry  about  feeding,  housing, 
and  clothing  a  family  in  comfort.  What  he  will  no  doubt  event- 
ually find  himself  concerned  with  is  whether  his  career  is  per- 
sonally rewarding. 

Students  should  be  convinced  early  in  their  college  careers 
that  they  don't  have  to  wait  until  they  receive  their  degrees 
before  they  begin  to  think  original  thoughts.  College  is  not  a 
time  for  mental  suspended  animation,  for  opening  one's  brain 
and  letting  the  knowledge  be  deposited  in  neat  little  3-  and 
5-hour  packages.  Certainly  we  are  kidding  ourselves  if  we  think 
that  imaginative,  creative  thinking  will  begin  as  soon  as  the 
diploma  gently  slaps  the  palm  of  the  hand. 

GE  100  is  rightly  concerned  with  explaining  the  differences 
between  engineering  departments,  but  what  about  the  purpose  of 
a  university?  Should  a  student  come  to  college  in  order  to  "learn 
what  is  expected  of  him,"  to  fit  himself  into  a  mold  conjured  up 
by  industry,  parents,  or  society,  or  is  his  purpose  to  explore  and 
to  develop  fully  his  own  talents  and  interests? 

A  student's  approach  to  education  can  be  either  active  or 
passive.  One  can  march  off  to  classes  in  the  morning  and  then 
troop  back  to  the  housing  unit  at  night,  or  one  can  master  the 
university  and  take  advantage  of  its  opportunities.  In  a  system 
of  mass  education  a  student  has  a  choice  between  consciously 
developing  his  individuality  or  being  processed. 

Our  goal  should  not  be  training  or  social  adjustment  but 
intellectual  maturity.  From  the  very  beginning  curricula  and 
course  work  should  reflect  this  goal.  Freshman  orientation  should 
be  concerned  not  only  with  making  the  transition  to  college  less 
traumatic  but  also  with  instilling  an  actively  inquiring  attitude 
toward  the  vears  of  formal  education  immediatelv  ahead. 
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Why  become  an  engineer  at 
Garrett- AiResearch?  You'll  have  to 
work  harder  and  use  more  of 
your  knowledge  than  engineers 
at  most  other  companies. 


Af  you're  our  kind  of  engineer, 
you  have  some  very  definite  ideas 
about  your  career. 

For  example: 

You've  worked  hard  to  get  a 
good  education.  Now  you  want  to 
put  it  to  work  in  the  best  way 
possible. 

You  will  never  be  satisfied  with 
run-of-the-mill  assignments.  You 
demand  exciting, 
challenging  projects. 

You  not  only  accept 
individual  responsibil- 
ity —  you  insist  upon  it. 

Does  that  sound  like 
you?  Then  AiResearch 
is  your  cup  of  tea. 

Our  business  is 
mainly  in  sophisticated  aerospace 
systems  and  subsystems. 

Here,  research,  design,  and  de- 
velopment lead  to  production  of 


actual  hardware. 
That  means  you 
have  the  oppor- 
tunity to  start  with  ^ 
a  customer's  problem 
and  see  it  through  to  a 
.system  that  will  get  the  job  done. 
The  product  lines  at  AiResearch, 
Los  Angeles  Division,  are  environ- 
mental systems,  flight  information 
and  controls  sys- 
tems, heat  transfer 
systems,  secondary 
power  generator 
systems  for  missiles 
and  space,  electri- 
cal systems,  and 
specialized  indus- 
trial systems. 
In  the  Phoenix  Division  there  are 
gas  turbines  for  propulsion  and 
secondary  power,  valves  and  con- 
trol systems,  air  turbine  starters 
and  motors,  solar  and  nuclear 
power  systems. 

In  each  category  AiResearch 

employs  three  kinds  of  engineers. 

Preliminary  design  engineers  do 

the  analytical  and  theoretical 

work,  then  write  proposals. 

Design  engineers  do  the  lay- 
outs; turn  an  idea  into  a  product. 
Developmental  engineers  are 
responsible  for  making  hardware 
out  of  concepts. 

Whichever  field  fits  you  best,  we 
can  guarantee  \'ou  this:  you  can 
go  as  far  and  fast  as  your  talents 


can  carry  you.  You  can  make  as 
much  money  as  any  engineer  in  a 
comparable  spot  —  anywhere.  And 
of  course,  at  AiResearch,  you'll 
get  all  the  plus  benefits  a  top  com- 
pany offers. 

Our  engineering  staff  is  smaller 
than  comparable  companies.  This 
spells  opportunity.  It  gives  a  man 
who  wants  to  make  a  mark  plenty 
of  elbow  room  to  expand.  And 
while  he's  doing  it  he's  working 
with,  and  learning  from,  some  of 
the  real  pros  in  the  field. 

If  the  AiResearch  story  sounds 
like  opportunity  speaking  to  you— 
don't  fail  to  contact  AiResearch, 
Los  Angeles,  or  Phoenix,  or  see  our 
representative  when  he  comes  to 
your  campus. 

An  equal  opportunity  employer 

AiResearch 

is  challenge 


Los  Angeles  •  Phoenix 
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Designing  this  processing  unit  — one  of  the 
largest  of  its  kind  in  the  world— was  just 
one  of  many  recent  challenges  met  and 
overcome  by  Shell.  And  there  are  many 
more  waiting  to  be  tackled.  Your  own 
future  at  Shell  can  involve  some  of  the 
most  challenging  engineering,  scientific 
and  business  problems  in  the  world  — 
along  with  many  of  the  broadest  career 
opportunities. 

The  diversity  of  Shell's  interests  is  high- 
lighted by  several  recent  achievements  of 
Shell  people  in  providing  new  products, 
processes  and  techniques  in  the  petroleum 
and  chemical  industries.  These  include:  a 
method  of  drilling  and  completing  wells  in 
water  more  than  1,000  feet  deep;  a  medi- 
cine for  the  rapidly  expanding  animal 


health  field:  a  synthetic  rubber  having  both 
the  resilient  qualities  of  rubber  and  the 
manufacturing  versatility  of  plastic;  a 
retail  marketing  installation,  the  Shell 
Motorlab,  for  the  precise  diagnosis  of  auto- 
mobile ailments;  and  a  catalyst  for  rocket 
fuels. 

Shell  is  experiencing  such  dynamic 
growth  that  it  has  become  the  fourteenth 
largest  industrial  corporation  in  the  United 
States  in  terms  of  sales.  Growth  is  bringing 


a  host  of  new  challenges— and  opportuni- 
ties—for those  who  set  for  themselves  the 
highest  standards  of  performance.  At 
Shell,  they  include  graduates  in  many 
disciplines,  particularly  engineering,  chem- 
istry, geophysics,  physics,  geology,  mathe- 
matics and  business  administration. 

Shell  representatives  will  be  glad  to 
answer  your  questions  about  the  Shell 
Companies  when  they  visit  your  campus. 
You  also  will  receive  full  consideration  if 
you  send  a  resume  to  Manager,  Recruit- 
ment Division,  The  Shell  Companies,  Dept. 
E  ,  50  West  50th  Street,  New  York,  N.Y. 
10020.  An  Equal  Opportunily  Employer 
THE  SHELL  COMPANIES  •  Shell  Oil  Com- 
pan>  •  Shell  Chemical  Conipanj  •  Shell  Devel- 
opment Company  •Shell  Pipe  Line  Corporatioa 
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Caterpillar  searches  for  uncommon  quality, 
in  people  and  products. 


What  do  you  really  know  about  Caterpillar? 


You  think  of  Caterpillai-  as  a  yellow  machine, 
crawling  along  a  muddy  road.  That's  alU 
Think  again. 

Put  49,000  skilled  people  on  that  ma- 
chine. Add  16  manufacturing  plants,  in  both 
hemispheres,  to  yom-  image. 

Still  not  close  enough. 

Make  that  muddy  road  ten  thousand 
roads.  Mountainous.  Jungle.  Desert.  Snow- 
covered.  Base  camp  bouncers  in  Africa. 
Nation  spanners  in  South  America.  Hill- 
and-dalers  across  Canada.  Construction  site 
hau'-raisei"s,  so  far  beyond  the  reach  of  cities 
that  only  the  Cat  representative  bothers  to 
describe  them. 

Not  one  yeUow  machine.  Thousands. 
Not  one  Cat  representative.  An  army  of 
them.  And  a  world-wide  network  of  parts 
suppliers. 

You've  got  to  think  of  design.  Manu- 
facturing. Sales.  And  research— an  average 
of  $40  million  a  year,  spent  on  research. 
(In  1964  it  was  $45  million  i.  Big  testing 
ground  facilities.  Technical  centers,  among 


the  most  modern  in  the  woi'ld. 

You've  got  to  imagine  engineers,  too. 
Mechanical,  chemical,  industrial,  metaUm-- 
gical,  agi-icultm-al,  electrical,  civil .  .  .  every 
kind  of  engineer  good  schools  produce. 
Caterpillar  has  an  important  position  for 
all  of  them. 

You  might  check  into  Caterpillar  leader- 
ship in  the  world's  business  community.  We 
stood  48th  on  the  latest  list  of  "500  largest 
manufactui-ers,"  and  we're  one  of  the  top 
five  exporters  in  the  United  States. 

Ask  yom-  placement  office  for  informa- 
tion on  Caterpillar.  Find  out  about  some  of 
the  many  contributions  Cat  research  engi- 
neers have  made  in  many  more  fields  than 
earthmoving. 

Got  it?  There's  a  scope  of  operations 
here  that  makes  Caterpillar  a  good  place  to 
put  yom-  Ufe.  If  you  agree,  get  in  touch.  We 
certainly  need  what  you  have  to  offer! 

CATERPILLAR 


Caterpillar  and  Cat  are  Regis 


I  Caterpillar  Tractor  Co. 


"An  Equal  Opportunity  Employer" 

Calerpillar  Tractor  Co..  General  Offices.  Peoria,  Illinois  .  Caterpillar  Americas  Co.,  Peoria,  Illinois  .  Caterpillar  Overseas  S.A.,  Geneva  .  Caterpillar  of  Australia  Pty.  Ud., 
Melbourne  .  Caterpillar  Brasil  S.A..  Sao  Paulo  .  Caterpillar  Tractor  Co..  Ltd.,  Glasgow  .  Caterpillar  of  Canada  Ltd.,  Toronto  .  Caterpillar  France  S.A.,  Grenoble  . 
Caterpillar  (Africa)  (Pty.j  Ltd.,  Jofiannesburg  .  Caterpillar  Meiicana  S.A.  de  C.V.,  Monterrey  i  Caterpillar  Mitsubistii  Ltd.,  Tokyo,  Japan  .  Tractor  Engineers  Ltd.,  Bombay,  India 
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THE  NOT-SO-GREAT  SOCIETIES 


The  sfudenf  technical  societies  are  probably  in  as  good  shape  now  as 
they've  ever  been.  But  clearly  all  systems  are  not  go  and  few  people 
familiar  with  the  societies  are  ecstatic  over  the  present  situation.  The 
problems  the  societies  face  are  similar,  but  there  is  considerable  diver- 
gence of  opinion  on  aims  and  sometimes  irreconcilable  differences  on 
methods. 


by  Gale  Wiley 

The  letters  on  the  cover  this  month  are  the  abbre- 
viations for  the  various  student  technical  organizations 
in  the  College  of  Engineering.  But  the  cover  picture, 
a  unified  block,  is  really  an  idealistic  picture  and  does 
not  represent  the  real  situation.  Tlie  organizations, 
while  proceeding  with  very  ambitious  programs,  are 
often  plagued  with  apathy,  low  membership  and  poor 
attendance.  Yet,  while  the  groups  have  similar  prob- 
lems, they  do  not  assemble  collectively  to  try  to  solve 
them.  Engineering  Council,  a  representative  and  co- 
ordinating group  with  representatives  from  each  socie- 
ty, theoretically  has  the  power  to  solve  some  of  these 
problems,  but  little  has  been  done. 

The   Problems  The  Societies  Face 

Each  society,  whether  it  be  tiie  American  Society  of 
Mechanical  Engineers  or  the  American  Foundrymen's 
Association,  faces  the  same  problems  year  after  year. 
The  freshmen  don't  know  that  there  are  professional 
societies  nor  do  they  care  after  they  have  found  out 
about  them.  Many  societies  can  not  keep  regular  at- 
tendance and  many  feel  that  they  are  not  reaching  a 
good  percentage  of  the  students.  IEEE,  the  electrical 
engineers'  society,  has  a  potential  of  nearly  1200  stu- 
dents, yet  a  mere  200  turn  out  to  meetings.  Les  Hol- 
land, chairman  of  IEEE  this  year,  said  that  at  one 
meeting  only  25  attended.  Even  the  agricultural  en- 
gineers, perhaps  the  most  unified  engineering  groups, 
can  only  reach  65%  of  their  potential  membership.  On 
an  average,  most  societies  maintain  about  25%  of  pos- 
sible membership  and  attendance. 

Most  societies  spend  a  great  deal  of  time  worrying 
about  freshmen  and  sophomore  membership  in  their 
societies,  however  many  freshmen  are  not  the  least  bit 

Gale  Wiley,  while  studying  Mechanical  Engineering  and  Rhetoric, 
spends  much  of  his  extra  time  writing.  He  is  currently  translating  an 
original  play  into  German.  The  play  is  to  be  presented  by  a  youth 
group  in  St.  Gallen,  Switzerland.  Last  summer  Wiley  worked  as  an 
engineer  in  Germany,  developing  transportation  devices  for  the 
German  counterpart  of  International  Harvester  Company.  Gale  is 
again  this  month's  cover  artist. 


interested  nor  do  they  care  about  societies.  Many  are 
concerned  about  whether  or  not  they  will  remain  in 
engineering.  The  majority  of  every  society  is  made  up 
of  juniors  and  seniors.  The  technical  talks  are  bene- 
ficial to  those  students  who  are  beginning  to  worry 
about  a  career.  The  Civil  Engineering  Society  will 
only  take  freshmen  on  a  temporary  basis,  most  of  its 
membership  being  made  up  of  juniors  and  seniors. 

The  programs  that  each  society  presents  rarely  vary 
from  meeting  to  meeting.  A  person  from  industry 
comes  to  the  meeting  and  speaks  on  the  relation  of  the 
student  to  industry,  sometimes  discussing  the  problems 
a  student  will  face  when  he  graduates.  In  general,  a 
technical  society  meeting  is  conducted  with  one  speak- 
er talking  about  one  technical  subject.  After  certain 
meetings,  punch  and  cookies  are  served.  Sounds  pretty 
dry,  doesn't  it? 

A   Fountainhead   Quelled 

That's  what  Tom  Jonek  thought,  too.  Tom,  as  presi- 
dent of  the  ASME,  thought  that  his  fellow  ME's  were 
bored.  He  decided  to  change  the  format  of  meetings 
by  alternating  one  social  event  with  one  technical 
meeting,  thus  arriving  at  a  compromise  intended  to 
bring  new  people  into  ASME  while  preserving  its 
technical  fimctions. 

Reactions  on  campus  to  ASME's  "New  Look"  were 
varied.  Posters  announcing  meetings  used  portions  of 
photos  from  Playboy.  They  became  the  subject  of  in- 
terest and  comment  across  the  engineering  campus. 
Certainly  more  students  were  becoming  aware  of 
ASME.  But  one  student  was  overheard  to  say,  "Oh  yes, 
ASME.  Sometimes  I  wonder  whether  they're  promot- 
ing or  inhibiting  knowledge."  However,  campus  reac- 
tion in  general  seemed  to  one  of  interest,  perhaps  un- 
easiness in  some  cases,  but  little  if  any  outspoken  dis- 
agreement. 

Attendace  had  risen  \\'ith  a  jump.  At  one  meeting 
ME's  got  together  and  tested  the  merits  of  Yamaha 
versus  Honda.  That  meeting  had  an  attendance  of 
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nearly  140.  A  previous  technical  meeting  had  an  abor- 
ti\e  attendance  of  20. 

Jouek.  who  graduated  this  February,  had  to  resign 
his  position  as  ASME  president  because  of  his  actions 
to  increase  social  events  in  the  ASME  program.  A 
group  of  professors  suggested  that  he  step  dow  n  from 
his  office  for  the  good  of  ASME.  Jonek  resigned.  He 
had  ne\er  suggested  that  technical  material  should  not 
remain  a  part  of  ASME's  programs,  but  he  felt  that 
quantit\'  in  membership  should  not  be  incompatible 
with  qualit\'  in  programs. 

The  incident  is  little  known  on  the  engineering 
campus.  It  has  never  been  mentioned  in  Engineering 
Council.  One  of  the  questions  which  the  incident 
raises  is,  can  an  officer  of  a  student  organization  be 
replaced  by  any  group  other  than  those  who  elected 
him?  Others  are,  how  can  a  society  boost  membership? 
and,  to  what  extent  is  a  student  societ)'  a  social  club 
as  well  as  a  technical  organization? 

The   Standard  Approach 

\\'a\  nc  Petersen,  student  president  of  the  American 
Societ\  for  Agricultural  Engineers,  feels  that  special 
work  projects  intermixed  with  technical  talks  is  the 
best  way  to  keep  interest  high.  The  ag  engineers  have 
pro\en  this  works  —  they  ha\e  a  membership  of  over 
50%  of  all  agricultural  engineers  and  they  have  main- 
tained this  high  attendance  over  the  years.  Faculty 
assistance  has  been  a  major  factor  in  ASAE's  success. 
The  professors  announce  meetings  and  attend  the 
meetings  when  possible.  Occasionally  a  professor  gives 
one  of  the  talks.  Petersen  added,  however,  that  he  has 
not  had  much  assistance  from  Engineering  Council. 

Other  groups,  including  the  ISGE  (general  engi- 
neers), the  PS  (physics  society),  and  the  AIChE 
(chemical  engineers),  follow  their  programs  in  a  me- 
thodical way,  usualh^  following  the  concept  of  "learn- 
ing what  industry'  wants  in  the  engineering  graduate." 
Sometimes  "fellowship"  is  mentioned  as  one  of  these 
directed  goals.  Most  groups  have  one  meeting  per 
month  and  ha\e  a  banquet  during  the  year. 

The  Society  of  Automotive  Engineers  (SAE)  has 
no  problems  at  all,  according  to  its  president.  Ken 
Stimtz.  He  savs  that  the  SAE  society  members  are  in- 


Les  Holland,  IEEE  chairman, 
says  that  engineering  society 
meetings  ore  usually  nontech- 
nical. Underclassmen  could  bene- 
fit from  them  if  they  would 
attend. 
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terested  in  automobiles,  engines,  and  thek  related 
production  and  design  problems.  Stnntz  says  that  the 
membership  for  some  meetings  has  been  as  high  as 
120.  Talks  have  been  given  by  Ford  Motor  Company 
representatives,  engine  designers,  and  people  con- 
cerned with  the  production  of  automobiles.  Stuntz  says 
that  the  relationship  to  SAE's  faculty  advisor  is  excel- 
lent. Such  problems  as  lack  of  attendance  and  enthu- 
siasm rarely  affect  SAE,  according  to  its  president. 

Only  graduate  students,  who  are  already  in  the  nu- 
clear engineering  program,  are  allowed  to  join  the 
American  Nuclear  Society.  Harold  Kurstedt,  president 
of  ANS,  feels  that  graduate  students,  while  being  more 
mature  and  responsible,  can  do  more  in  less  time.  He 
believes  in  doing  and  not  dreaming.  The  constitution 
of  ANS  is  very  flexible  too.  A  quorum  is  merely  the 
number  of  people  attending  a  meeting.  It  sounds  ab- 
surd, but  it  really  has  a  sound  basis.  Too  many  organi- 
zations bog  themselves  down  with  their  constitutions. 

Les  Holland  has  a  unique  approach  to  the  problem 
of  increasing  IEEE's  membership  and  simultaneously 
helping  improxe  the  image  of  the  society.  For  exam- 
ple, the  IEEE  sponsored  films  of  the  walk  in  space  by 
U.S.  and  Russian  astronauts.  These  films  were  met 
with  such  success  that  four  showings  were  necessary 
to  accommodate  all  the  people  who  wanted  to  see 
them.  The  IEEE  also  has  sponsored  a  meeting  where 
\\'.\I.\Q,  a  Chicago  television  station,  sent  a  repre- 
sentative down  to  talk  about  some  of  the  problems 
that  electronics  engineers  find  in  working  in  the  com- 
munications media.  Talks  such  as  these  appeal  both 
to  the  engineer  and  to  the  general  public,  \\  hich  not 
only  improves  the  image  of  engineering  but  helps  to 
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boost  interest  in  the  societ\-.  Holland  says  that  pro- 
grams such  as  these  are  being  planned  for  future 
semesters. 

Some  Suggested   Improvements 

So  what  does  all  this  mean?  Each  group  runs  itself, 
separately  from  any  unifying  organization,  namely 
Engineering  Council,  and  each  group  is  handicapped 
by  complete  autonomy.  Engineering  Council  admits 
its  ineffectiveness  in  solving  the  problems  of  the  so- 
cieties, an  active  effort  is  being  made  this  year  to  bring 
about  an  improvement.  However,  Assistant  Dean 
Wakeland  has  suggested  that  Engineering  Council 
should  curtail  its  soul  searching  and  begin  doing  some- 
thing. 

The  problem  is  not  as  complicated  as  it  seems.  First 
of  all,  communication  between  societies  is  really  mef- 
fective.  At  present,  representatives  from  each  society 
attend  Council  meetings  and  then  report  to  their  re- 
spective societies.  But  there  is  little  to  report.  In  an  ef- 
fort to  solve  this  problem,  Alan  Morr  is  encouraging 
representatives  to  tell  the  group  uhat  their  societies 
are  doing.  Societies  now  feel  little  obligation  to  inform 
Engineering  Council,  and  thereby  the  other  societies, 
about  plans  diey  are  making. 

With  all  the  apparent  dis-unification,  a  number  of 
people  do  have  ideas  for  improvement,  though  only  a 
very  few  are  really  outspoken.  Engineering  Council, 
with  its  numerous  other  functions  and  introspective 
self-consciousness,  is  still  the  one  organization  that  can 
really  contribute  to  general  iinprovement.  Alan  Morr 
plans  for  Engineering  Council  to  sponsor  a  seminar 
early  this  semester  for  the  presidents  of  each  organi- 
zation. Presidents  could  thus  directly  exchange  ideas 
on  overcoming  apathy,  stepping  up  student  recruit- 
ment, and  maintaining  high  attendance. 

Other  stvidents,  like  Mickey  Mindock,  have  sug- 
gested that  some  organizations  should  consolidate  to 


make  more  efficient  use  of  available  time,  talent,  and 
interest.  Dean  \\'akeland  ad\ises  that  die  societies 
must  find  new  direction  and  new  goals  for  their  e.xist- 
ence.  He  wonders  if  "a  speaker  every  second  Tuesday" 
is  any  kind  of  society  at  all. 

Stu  Umpleby,  editor  of  Technograph,  has  suggested 
that  greater  exploitation  of  on-campus  resources  could 
improve  programs  and  increase  interest  among  under- 
classmen. Umpleby  has  also  suggested  that  the  socie- 
ties could  do  more  to  encourage  undergraduate  parti- 
cipation in  research  projects.  Don  Klug,  senior  in  EE, 
has  suggested  that  the  \ery  large  societies,  in  partic- 
ular, IEEE,  might  have  sub-groups,  for  instance,  a 
fields  group,  an  anteimae  group,  etc.  Such  small 
groups  could  do  many  things  which  a  large  organiza- 
tion could  not,  such  as  tour  laboratories  on  campus. 
Klug  does  not  fear  lack  of  interest  in  technical  activ- 
ities and  projects;  he  recommends  more  of  them.  A 
few  people  have  suggested  that  a  special  society 
should  be  formed  to  cater  to  the  freshmen. 

The  picture  is  not  terribly  bleak,  but  it  is  cloudy 
when  one  thinks  of  the  tremendous  potential  that  en- 
gineering societies  have.  Ideally,  a  student  entering  en- 
gineering should  join  the  society  that  best  fits  his  in- 
terests. He  would  find  that  his  interests  \\ould  broad- 
en, his  circle  of  friends  widen,  and  his  knowledge  in- 
crease. 

Societies  ha\e  been  most  successful  when  student 
interest  and  faculty  support  have  been  highest. 


'Do    you     ttiink     I     sfiould    go    into    engineering     next     semester 
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Figuring  on  Getting  nhead? 


We  need  aggressive,  imaginative,  well-trained  men.  In 
chemistry,  chemical  and  mechanical  engineering,  physics, 
marketing,  accounting.  If  you're  one  of  them  you'll  be 
challenged  to  your  limits  because  we're  growing  so  fast. 
Our  1954  sales  were  up  more  than  25%  to  over  $700  mil- 
lion. Complacent?  Not  on  your  life!  We're  already  planning 
for  that  second  billion. 

What  does  this  mean  to  you?  It's  a  chance  to  prove  yourself 
and  be  rewarded  with  professional  recognition,  responsibil- 
ity, authority— not  to  mention  money.  And  a  chance  to  work 
for  a  company  you  know  is  as  committed  to 
growing  and  broadening  itself  as  you  are. 


C3^fe:^ 


Sound  good?  If  you're  our  kind  of  person  it  should.  We're 
getting  big  — and  getting  big  fast,  but  we  haven't  forgotten 
what  it's  like  to  be  young.  And  one  more  thing  — our  world- 
wide divisions  and  affiliates  provide  the  opportunity  for 
movement  to  more  than  70  plants,  or  laboratories,  around 
the  world. 

Why  not  start  now?  Talk  to  your  faculty  and  Placement 
Director,  then  arrange  to  see  our  representative  when  he 
visits  your  campus.  Or  write  to:  Matthew  Park,  Jr.,  Super- 
visor of  University  Recruitment,  Celanese  Corporation  of 
America,   522  Fifth  Avenue,   New  York, 
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AN  EQUAL  OPPORTUNITY  EMPLOYER 


New  York  10036. 


We're  sending  some  of  our  representatives  back  to  school 


They  won't  be  matriculating  but 
they'll  be  studying  ways  to  have 
some  lengthy  talks  with  you. 

Their  assignment  is  to  search  out 
graduates  who  have  the  talent  and 
imagination  to  handle  sophisticated 
assignments  and  the  determination 
to  do  a  job  better  than  most. 

The  vitality  of  McDonnell  is  ap- 
parent by  the  headline-making 
strides  it  has  taken  in  spacecraft,  air- 
craft, electronics  and  automation. 


The  NASA  Gemini  has  set  new  re- 
cords in  space,  laying  the  ground- 
work for  exploration  of  the  moon  and 
it  is  being  readied  for  new  assign- 
ments with  the  Air  Force. 

If  these  projects  strike  sparks  with 
your  imagination  you're  in  good 
company . . .  the  top  scientific  and  en- 
gineering talents  in  the  nation. 

For  more  information  see  your 
College  Placement  Office 


P.O.  Box  516,    St.   Louis.    Missouri  63166 

A  PUNS  FOR  PROGRESS  COMPANY  AND 

AN  EQUAL  OPPORTUNITY  EMPLOYER 
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Today,  U.S.  Rubber  is  involved  in  many  fields  inciudingatomic  research,  oceanography  and  space  research. 
One  of  our  representatives  w/ill  be  visiting  your  school  soon.  Check  with  your  placement  office  for  the  exact  date  and  time. 


Kg 
U.S.RUBBER 
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Power  for  the  Space  Age 


One  of  the  favorite  pastimes  of  physicists  and  engineers  is  making  each 
other  obsolete.  However  the  future  of  electric  power  seems  assured. 


by  Thomas  Grantham 

Research  on  a  means  to  convert  nuclear  energy  to 
(jlectrical  energy  without  moving  parts  is  now  under 
way  at  the  UI.  Professor  G.  H.  Miley  and  H.  T.  Samp- 
son of  the  Nuclear  Engineering  Department  are  in- 
vestigatmg  two  simple  processes  of  direct  energy  con- 
version which  may  have  important  applications  in 
space  travel  in  the  near  future. 

One  device,  called  the  gamma  electric  cell  (y-EC), 
is  shown  in  Fig.  1.  It  is  a  solid  state  device  which  con- 
verts gamma  ray  energy  into  electrical  energy.  Con- 
ceptually the  operation  of  the  y-EC  is  very  easy  to 
understand.  The  device  consists  simply  of  a  gamma 
ray  source,  two  metallic  electrodes,  and  a  separating 
insulator,  usually  an  organic  polymer.  Gamma  rays 
emitted  from  the  source  scatter  electrons  (the  Comp- 
ton  Effect)  from  tlie  insulator  into  the  collector  elec- 
trode. If  the  emitter  electrode  is  held  at  ground  poten- 
tial, the  high  potential  difference  which  develops 
between  the  collector  and  emitter  may  be  used  to 
drive  a  current  through  an  external  load.  Thus,  a  part 
of  the  energy  of  the  gamma  photons  has  been  con- 

In  the  gamma  electric  cell,  electrons  are  scattered  from  the  insulator 
and  strike  the  collector  while  the  emmitter  is  held  at  ground  poten- 
tial— as  high  as  a  megavolt  could  theoretically  develop  between  the 
two   electrodes. 


Scattered  electron  current 


Gamma  radiation 


Metallic  emitter  electrode 


Insulator 
Metallic  collector  electrode 


K\\\\\\\\\\\\\\\\\\\\\\\\\\\\^^^ 


Metallic 

electrodes 


Nuclear   fuel 


Thomas     Granthan 
Hillsboro,   Illinois.   H< 


junior     in     Electrical     Engineering     from 
nember  of   Phi    Eta   Sigma   and   Phi    Kappa 


Neutrons  bombarding  the  fuel  later  cause  fission;  positively  charged 
fragments  from  these  reactions  fly  off  and  strike  the  other  electrode — 
again  as  high  as  a  million  volts  are  theoretically  attainable. 


verted  into  electrical  energy— the  emitter  and  collector 
have  become  the  electrodes  of  a  high  voltage,  low 
current  power  supply. 

Mr.  Sampson,  a  graduate  fellow,  has  built  several 
functioning  y-EC's  utilizing  slightly  different  designs 
from  the  one  shown  and  is  now  investigating  their 
operation  as  part  of  his  doctoral  work.  He  has  so  far 
succeeded  in  obtaining  voltages  as  high  as  700  volts 
and  short  circuit  currents  on  the  order  of  10^*  amps. 

As  shown  in  Fig.  2,  the  fission  electric  cell  has  one 
electrode  coated  with  a  thin  layer  of  a  fissionable  fuel 
such  as  uranium.  Neutrons  are  then  allowed  to  bom- 
bard this  fuel  layer.  Fission  occurs,  and  some  fission 
fragments  fly  off  and  hit  the  other  electrode.  Since 
each  fragment  is  positively  charged,  a  potential  (theo- 
retically as  high  as  several  megavolts)  develops  be- 
tween the  plates.  However,  a  serious  difficulty  is  en- 
countered in  the  "sputtering"  off  of  particles  which  is 
caused  when  the  fission  fragments  strike  the  other  sur- 
face. In  addition  to  physically  damaging  the  collector 
electrode,  this  secondary  emission  does  not  allow  a 
sufficient  charge  build  up.  Theoretical  calculations 
for  this  device  have  been  made  by  Prof.  Miley,  and 
experiments  to  study  the  "sputtering"  problem  are 
under  way,  but  Prof.  Miley  cautions  that  this  parti- 
cular device  is  still  far  from  construction  of  a  work- 
mg  model.  The  practical  obstacles  are  large. 
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These  two  the  partially  completed  "cylindrical  geometry'*  gamma 
electric  cell  built  by  H.T.  Sampson.  The  copper  wire  wrapped  around 
the  clear  organic  insulator  ond  the  electrode  protruding  at  the  lop 
ore  held  at  ground  potential.  Electrons  scattered  from  the  insulotor 
collect  on  the  aluminum  pipe  and  the  base.  The  heovy  lead  base 
serves  also  as  a  shield  to  stop  further  gamma   ray  penetration. 


Neither  of  these  de\ices  will  ever  replace  eitlier 
turbogenerators  or  flashlight  batteries.  Each  of  these 
new  cells  is  inherently  a  high  \oltage,  extremely  low 
current,  D.C.  source,  and  hence  tliey  \\ill  find  only 
specialized  applications.  It  just  so  happens,  however, 
that  some  of  the  electrostatic  propulsion  systems  which 
will  be  necessary-  to  stabilize  space  stations  and  orient 
space  ships  require  just  this  t\pe  of  power,  ^^'hen  nu- 
clear reactors  begin  operating  in  space,  cells  like  these 
tsvo  could  be  used  in  the  dual  role  of  shield  and  power 
source,  making  a  very  e.xpensive  undertaking  at  least 
a  little  more  efiFicient. 


MODERN  DEEP-STRENGTH 
ASPHALT-PAVED 
ROADS  AND  STREETS 

Stronger . . .  Safer . . .  Smoother . . .  Quieter ! 


More  economical 
More  durable 
Maintenance  is  quicker, 
easier  and  costs  less 


Faster  to  build 
No  spring-thaw  damage 
No  de-icing  salt  damage 
No  summer  blow-ups 

The  latest  information  about  modern  Asphalt  pavements  of  in- 
terest to  future  Civil  Engineers,  including  The  Asphalt  Insti- 
tute's new  computer-deri\ed  Thickness  Design  Method,  is  con- 
tained in  an  extensive  portfolio  now  offered  by  The  Asphalt 
Institute.  To  obtain  this  valuable  free  library,  fill  in  and  mail 
the  coupon  below  today. 

THE  ASPHALT  INSTITUTE 

^^-«/  College  Park,  Maryland  20740 

Free  Offer  to  Civil  Engineering  Students  and  Professors! 

THE  ASPH.\LT  INSTITUTE,  College  Park,  Maryland  20740 

Gentlemen:  Please  send  me  your  free  library  on  Asphalt  Con- 
struction and  Technology. 

NAME CL.\SS  OR  RANK 


ADDRESS. 
CITY 


If  you  still  think  glass  is  just  glass, 


ask  Woods  Hole. 


Now  glass  can  do  what  metals  can  — and  more.  Much  more. 
Ask  Woods  Hole  Oceanographic  Institution. 

For  years,  the  only  way  to  get  a  sample  of  the  ocean's  floor 
was  to  lower  what  they  call  a  "bottom  corer"  on  a  wire  and 
then  laboriously  haul  it  up  again.  Not  any  more.  Now  a 
"Boomerang  Corer"— made  for  Woods  Hole  by  Benthos,  Inc. 
—  is  simply  tossed  overboard  and  allowed  to  plunge  freely. 
When  it  slams  into  the  ocean  floor,  it  drives  a  sample  of  sedi- 
ment into  a  hollow  tube  inside  the  corer. 

The  impact  releases  two  glass  spheres  that  can  do  what 
most  hollow  metals  can't:  withstand  the  tremendous  pres- 
sures at  the  bottom  of  the  ocean.  They  tug  the  tube  loose  and 
float  it  to  the  surface.  A  flashing  beacon  inside  one  of  the 
spheres  pinpoints  its  location  for  the  waiting  ship. 

Today  glass  can  be  made  to  maintain  constant  electrical 


properties  at  missile  speeds.  Be  a  heat  exchanger  in  a  gas  tur- 
bine engine.  Save  weight  without  sacrificing  strength.  Con- 
duct or  insulate.  Bend.  Not  bend.  Break.  Not  break.  Melt. 
Not  melt.  Do  whatever  you  want  it  to.  It  is  the  most  versatile 
basic  engineering  material. 

For  solutions  to  their  problems,  industry  and  government 
are  coming  to  Corning.  Because  Corning  is  the  glass-master. 
We  are  widely  diversified,  internationally  based,  and  have 
one  of  the  most  daring,  expert  and  imaginative  engineering 
staffs.  Plus,  a  marketing  principle  that  concentrates  on  devel- 
oping products  only  in  areas  where  a  need  exists  and  no  prod- 
uct does. 

Young  engineers  seeking  challenge,  opportunity,  and  ad- 
vancement are  invited  to  write  to  Career  Development  Man- 
ager, Corning  Glass  Works,  Corning,  New  York. 

CORNING 

CORNING  GLASS  WORKS 

AN   EQUAL-OPPORTUNITY   EMPLOYER 
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for  engineers  in  sales,  research 
and  development,  manufacturing, 
engineering  and  other  challeng 
ing  management  careers  in 

Glass-Coatings-Chemicals-Fiber  Glass  with 


Whatever  career  field 
you  choose  at  PPG  .  .  . 
you   will   find    that   your 
individuality  has  full  free- 
dom   of    expression.    We 
need  your  particular  brand 
of  excellence  .  .  .  your  ideas 
,   .   .  your  ambition.  Achieve- 
ment at  PPG  can  be  as  distinc- 
tive as  your  own  fingerprint.  See 
your  Placement  OfFicer  for  PPG's 
date  on  campus  or  write  to:  Man- 
ager, College  Relations,  Pittsburgh 
Plate  Glass  Company,  One  Gateway 
Zenter,  Pittsburgh,  Pennsylvania  15222. 


An  equal  opportunity  employe 
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EXPLORE  THE  UNIQUE  OPPORTUNITIES  AT 


National  Security  Agency 

. . .  where  special  programs  encourage  rapid  professional  advancement 
for  the  engineer,  scientist  and  mathematician  launching  his  career. 


NSA  is  a  scientific  and  technolngical  com- 
munity unique  in  the  United  Stales,  perhaps 
in  the  world.  Unique  in  its  mission,  its  oper- 
ation, its  requirements  .  .  .  unique,  too,  in  the 
scope  of  opportunity  it  affords  a  young  scien- 
tist or  engineer  beginning  his  career. 

>A  separate  agency  functioning  within  the 
Department  of  Defense,  NSA  is  responsible 
for  deyeloping  "secure"  (i.e.,  invulnerable) 
communications  systems  to  transmit  and  re- 
ceive vital  information.  Within  this  area,  which 
encompasses  the  whole  field  of  cryptology- 
the  science  of  codes  and  ciphers~NSA  project 
teams  pursue  a  broad  spectrum  of  investiga- 
tions taking  them  well  beyond  many  known 
and  accepted  boundaries  of  knowledge.  Be- 
ginning with  basic  research,  these  investiga- 
tions progress  (/irough  applied  researc/i, 
development  and  design,  prototype  engineer- 
ing, and  on  into  various  phases  of  applications 
engineering. 

5At  NSA  you  might  specialize  in  any  or  sev- 
eral of  these  sectors,  depending  on  your 
talents  and  special  interests: 

ENCINEERINC.  Antenna/transmitter/receiver 
design  .  .  .  high  speed  computers  (digital  and 
analog)  .  .  .  transistor  circuitry  .  .  .  advanced 
radio  communications  techniques  .  .  .  micro- 
wave communications  .  .  .  audio  and  video 
recording  devices  .  .  .  cryogenic  studies  and 
applications  .  .  .  integrated  circuitry  .  .  .  mi- 
crominiaturization. 

PHYSICS.  Solid  state  (basic  and  applied) 
.  .  .  electromagnetic  propagation  .  .  .  upper 
atmosphere  phenomena  .  .  .  superconductivity 
and  cryogenics  (Ph.  D.  graduates  only). 

MATHEMATICS.  Statistical  mathematics  .  .  . 
matrix  algebra  .  .  .  finite  fields  .  .  .  probability 
.  .  .  combinatorial  analysis  .  .  .  programming 
and  symbolic  logic. 

Unequaled  Facilities  and  Equipment 

In  a  near-academic  atmosphere,  NSA  scien- 
tists and  engineers  enjoy  the  most  fully-instru- 


mented laboratories  and  use  of  advanced 
computer  and  olher  equipment,  some  found 
nowhere  else  in  the  world. 

Skilled   clerical    and    technical    support   will 
free  you  to  concentrate  on  the  most  challen- 
ging aspects  of  your  projects,  and   thus  help 
speed  your  professional   growth. 
Outstanding   Colleagues 

>ou  will  work  alongside  people  of  enor- 
niDusly  varied  backgrounds  and  intellectual 
iiiiercsts,  over  500  of  whom  hold  advanced 
decrees. 

Researchers  at  NSA  also  receive  constant 
stmiulus  from  outside  the  agency.  To  assist  in 
certain  program  areas,  NSA  often  calls  on 
special  boards  of  consultants— outstanding 
scientists    and    engineers    from    industry    and 


academic  centers  as  well  as  from  other  gov- 
ernment agencies. 

Career  Development  Opportunities 

Your  professional  growth  and  earning  power 
expand  from  the  day  you  join  NSA,  without 
having  to  accumulate  years  of  "experience." 
NSA  career  development  is  orderly  and  swift; 
substantial  salary  increases  follow  as  you  as- 
sume  more   and    more    responsibility. 

A  number  of  NSA  career  development 
programs  help  shorten  the  time  when  you 
can  contribute  at  your  maximum  potential. 
These   programs   include; 

ADVANCED  STUDY.  NSA's  liberal  graduate 
study  program  affords  you  the  opportunity  to 
pursue  part-time  study  up  to  eight  hours 
each  semester  and/or  one  semester  or  more 


of  full-time  graduate  study  at  full  salary.  Near- 
ly all  academic  costs  are  paid  by  NSA,  whose 
proximity  to  seven  universities  offering  a 
wealth  of  advanced  courses  and  seminars  is 
an    additional    asset. 

IN-HOUSE  TRAINING.  The  new  NSA  em- 
ployee first  attends  a  six-week  general  orien- 
tation program,  followed  by  a  period  of  spe- 
cialized classroom  study  designed  to  broaden 
familiarity  with  an  area  or  areas  of  heavy  NSA 
concern  (e.g.,  communications  theory,  crypt- 
analysis,  computer  logic  and  analysis,  solid 
state  physics).  Formal  study  is  complemented 
by  on-the-job  training,  as  you  work  and  learn 
under  the  guidance  and  direction  of  highly 
experienced   associates. 

PROFESSIONAL  .ASSOCIATIONS.  TRAVEL. 
The  agency  fosters  a  climate  of  recognition 
and  advancement  for  its  young  professionals 
by  encouraging  participation  in  professional 
association  affairs,  and  assisting  you  to  attend 
national  meetings,  seminars  and  conferences 
as  well  as  visit  other  research  facilities  where 
related  work  is  underway— government,  uni- 
versity and  industrial-throughout  the  United 
States. 

Liberal  Personnel  Policies,  Attractive 
Location 

NSA  policies  relating  to  vacations,  insurance 
and  retirement  are  fair  and  liberal.  You  enjoy 
the  benefits  of  Federal  employment  without 
the   necessity  of  Civil   Service   certification. 

Located  between  Washington  and  Balti- 
more, NSA  is  also  near  the  Chesapeake  Bay, 
ocean  beaches,  ski  resorts  and  other  popular 
summer  and  winter  recreation  areas,  not  to 
mention  the  varied  leisure-time  attractions 
of  the  nation's  capital  itself.  The  location 
permits  your  choice  of  city,  suburban  or 
country   living. 

Campus  Interviews  — 
Check  Now  for  Dates! 

Representatives  ol  the  National  Security 
Agency  will  conduct  interviews  on  campus 
soon.  Check  with  your  Placement  office  as 
soon  as  possible  to  schedule  an  appointment. 

nsa 

NATIONAL   SECURITY   AGENCY 

Suite  10,  4435  Wisconsin  Avenue,  N.W. 

Washington,  D.C.    20016 

An  equal  opportunity  employer 

.  .  .  where  irrtagination  is  the  essential  qualificatiori 


18        TECHNOGRAPH      February,  1966 


button 
button... 


Want  to  know  how  much  oil  is  in  your  Dallas  tanks  while 
you're  sitting  in  Tulsa?  Push  a  button. 

Making  salad  dressing?  Not  at  home  by  the  spoonful  — but 
industrially  by  enormous  vats-full.  No  more  hand  pouring 
or  mechanical  dumping.  Hit  the  vinegar  button  and  it's 
measured  precisely.  The  oil— to  the  drop.  Lace  the  con- 
coction with  zesty  oregano?  Just  push  a  button. 

Load  a  gas  truck  with  gasoline,  check  the  gallons  left  in 
the  storage  tanks,  make  out  the  statement,  give  the  driver 
a  receipt,  and  then  record  the  whole  transaction.  Tough? 
Just  have  the  driver  push  a  button  (or  a  lever).  You  don't 
even  have  to  be  there. 

So  goes  the  lively  art  of  solid  state  electronics.  Remote 
Control,  Data  Acquisition  Systems,  and  Process  Control 
Systems.  All  available  right  now  for  modern  industries- 
control  devices  for— you  name  it. 

Tomorrow?  Around  the  world  automation  systems.  Remote 
control  devices  — you  name  it. 

And  who's  got  the  button?  Why  Motorola  of  course  .  .  . 
they've  been  button-controlling  for  years! 


TRUST    THIS    EMSIGNIA 


WHEREVER    YDU    FIND    IT 


MOTOROLA 
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The  Company's  first  engine,  the  Wasp,  took 
to  the  air  on  May  5,  1926.  Within  a  year  the 
Wasp  set  its  first  world  record  and  went  on 
to  smash  existing  records  and  set  standards 
for  both  land  and  seaplanes  for  years  to 
come,  carrying  airframes  and  pilots  higher, 
farther,  and  faster  than  they  had  ever  gone 
before. 


In  recent  years,  planes  powered  by  Pratt 
&  Whitney  Aircraft  have  gone  on  to  set 
new  standards  of  performance  in  much  the 
same  way  as  the  Wasp  had  done  in  the 
1920's.  The  727  and  DC-9  are  indicative  of 
the  new  family  of  short-to-medium  range 
jetliners  which  are  powered  by  the  highly 
successful  JT8D  turbofan.  Examples  of 
current  military  utilizations  are  the  J58- 
powered  Mach  3  YF-12A  which  recently 
established  four  world  aviation  records  and 
the  advanced  TF30-powered  F-IU  variable- 
geometry  fighter  aircraft. 


#41 


and  *^l^l^  Future 


Take  a  look  at  the  above  chart;  then  a  good  long  look 
at  Pratt  &  Whitney  Aircraft— where  technical  careers 
offer  exciting  growth,  continuing  challenge,  and  lasting 
stability— where  engineers  and  scientists  are  recog- 
nized as  the  major  reason  for  the  Company's  con- 
tinued success. 

Engineers  and  scientists  at  Pratt  &  Whitney  Aircraft 
are  today  exploring  the  ever-broadening  avenues  of 
energy  conversion  for  every  environment . . .  all  opening 
up  new  avenues  of  exploration  in  every  field  of  aero- 
space, marine  and  industrial  power  application.  The 
technical  staff  working  on  these  programs,  backed  by 
Management's  determination  to  provide  the  best  and 
most  advanced  facilities  and  scientific  apparatus,  has 
already  given  the  Company  a  firm  foothold  in  the  cur- 
rent land,  sea,  air  and  space  programs  so  vital  to  our 
country's  future.  The  list  of  achievements  amassed 
by  our  technical  staff  is  a  veritable  list  of  firsts  in  the 
development  of  compact  power  plants-,  dating  back  to 
the  first  Wasp  engine  which  lifted  the  United  States 
to  a  position  of  world  leadership  in  aviation.  These 
engineering  and  scientific  achievements  have  enabled 
the  Company  to  obtain  its  current  position  of  leader- 


ship in  fields  such  as  gas  turbines,  liquid  hydrogen 
technology  and  fuel  cells. 

Should  you  join  us,  you'll  be  assigned  early  responsi- 
bility. You'll  find  the  spread  of  Pratt  &  Whitney  Aircraft's 
programs  requires  virtually  every  technical  talent.  You'll 
find  opportunities  for  professional  growth  further  en- 
hanced by  our  Corporation-financed  Graduate  Educa- 
tion Program.  Your  degree  can  be  a  BS,  MS  or  PhD  in: 
MECHANICAL  •  AERONAUTICAL  •  ELECTRICAL  .  CHEMICAL 
ENGINEERING  •  PHYSICS  •  CHEMISTRY  •  METALLURGY 
.  CERAMICS  .  MATHEMATICS  •  ENGINEERING  SCIENCE  OR 
APPLIED  MECHANICS. 

For  further  information  concerning  a  career  with  Pratt 
&  Whitney  Aircraft,  consult  your  college  placement 
officer— or  write  Mr.  William  L.  Stoner,  Engineering 
Department,  Pratt  &  Whitney  Aircraft,  East  Hartford, 
Connecticut  06108. 


SPECIALISTS  IN  POWER  . . .  POWER  FOR  PROPULSION-POWER 
FOR  AUXILIARY  SYSTEMS.  CURRENT  UTILIZATIONS  INCLUDE 
AIRCRAFT,  MISSILES,  SPACE  VEHICLES,  MARINE  AND  INDUS- 
TRIAL APPLICATIONS. 


Pratt  &  Whitney  fiircraft 

CONNECTICUT  OPERATIONS  EAST  HARTFORD,  CONNECTICUT 
FLORIDA  OPERATIONS  WEST  PALM  BEACH,  FLORIDA 


PIVISION  OF  UNITED  AIRCF!AFT  CORP. 


u 

AIRCF 

P 


k.\  Equal  Opportunity  Employer,  M  &  F 


fSLjToday  and  Beyond 


i)!/  Don  BisseJl 
To  an  awful  number  of  people,  the  word  "ceramics" 
still  means  the  same  as  it  meant  to  prehistoric  man; 
jars,  bowls,  pots,  urns,  figurines,  baked  sculpture  and 
perhaps  building  blocks.  Today  one  would  add  ash- 
trays and  dinnerware. 

Limiting  ceramics  to  items  such  as  these  is  like 
limiting  electronics  to  flashing  lights  and  toasters. 

Jugs  and  Jars.  .  . 

Ceramic  materials  include  all  those  which  are 
non-organic  and  non-metallic.  The  classic  example 
is  clay,  which  was  used  by  early  civilizations  to 
fashion  cooking  utensils,  tools  and  weapons.  As 
long  as  the  clay  was  moist,  it  was  easily  shaped  and 
molded.  When  it  was  dried  and  baked  in  the  camp- 
fire  it  became  more  durable  and  in  some  cases 
impervious  to  liquids. 

Except  for  limited  use  in  earthenware  cookery  and 
as  decorative  tile  and  face  brick,  ceramics  entered 
a  period  of  relative  dormancy.  Only  within  the  last 
century  has  ceramics  been  elevated  to  the  status  of 
a  powerful  and  vigorous  technology. 

Besides  a  high  resistance  to  abrasion,  ceramics  offer 
the  unique  solution  to  many  of  the  high  temperature 
problems  encountered  in  space,  particularly  during 
re-entry.  Generally  speaking,  anytliing  which  involves 
high  temperature  is  of  interest  to  the  ceramist.  In 
present  day  jargon,  4000-F  borders  a  practical  limit 
of  commercial  feasibility'.  However,  it  has  been 
pointed  out  that  with  existing  materials  and  facilities 
4500°F  is  attainable  should  the  need  arise. 

Research  is  being  conducted  to  temperatures  of 
25,000°  F  in  arc  plasma  technology.  The  plasma  gun, 
however,  produces  its  elevated  temperature  over  a 
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Small  area,  virtually  at  a  point  source  and  experi- 
ments deal  mainly  with  tlie  application  of  coatings 
to  different  bases. 

Actually,  our  dependence  on  ceramics  is  more  basic 
than  rocket-day  research.  Cars,  steel  beams— anything 
made  of  steel— would  not  be  possible  because  not  one 
ounce  of  steel  can  be  made  without  the  refractory 
materials  which  line  the  blast  furnace. 

Industries  which  are  commonly  considered  "cera- 
mic" include  tliose  which  manufacture  glass,  abrasives, 
ceramic  electrical  components,  cements,  porcelain 
enamel  products  (water  heaters,  chemical  tanks, 
silos,  stoves)  structural  clay  products  (drain  tile, 
roofing  tile,  glazed  wall  tile)  and  refractories  (high 
temperature  insulating  materials.) 

Research   on   Campus 

Ceramic  engineering  research  at  tlie  University 
of  Illinois  is  internationally  known.  More  than  a 
quarter-million  dollars  a  year  is  provided  from  out- 
side the  university  for  research  in  ceramic  engineer- 
ing. One-half  is  from  die  federal  government;  the 
other  half  comes  from  private  industry.  Federal 
funds  usually  support  basic  research  while  industry 
is  more  interested  in  the  developmental  aspects  of 
certain  types  of  materials. 

One  project  being  conducted  on  tlie  University 
of  Illinois  campus  entitled  "Defect  Structure  Ferro- 
electrics,"  concerns  tlie  investigation  of  dielectric 
and  structural  properties  of  solid  solutions.  Professor 
Y.  J.  Termery,  who  is  directing  this  particular  study, 
explained  die  property  of  ferroelectricity  to  be  the 
dielectric  nonlinearity  of  a  material  and  an  accom- 
panying high  dielectric  constant.  A  dielectric  con- 
stant maximum  occurs  in  particular  ferroelectric 
materials  at  certain  temperatures  whereas  so-called 
"normal"  dielectrics  exhibit  little  temperature  de- 
pendence in  dieir  properties. 
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Most  materials  have  a  relative  dielectric  constant 
less  than  10  whereas  ferroelectric  materials  often 
exhibit  relati\e  dielectric  constants  approaching 
20,000  at  some  particular  temperature.  One  applica- 
tion of  such  studies  has  been  the  ceramic  disc  capac- 
itor. Tiie  disc  capacitor  is  a  fraction  as  large  as  its 
con\entionaI  competitor,  tlie  paper  capacitor,  and 
costs  only  a  fraction  as  much. 

Temperatures  Affect   Dielectric   Constant 

One  material  which  Prof.  Tennery  and  his  assistant, 
Ken  Hang,  a  senior  in  ceramic  engineering,  are 
studying  can  be  represented  by  the  formula  Na(l-.x) 
Srj/4Cdx  4Nb03.  As  the  proportions  of  Sr^-  of 
tlie  solution  varies,  the  ferroelectric  properties  of  tlie 
change  with  respect  to  temperaure  due  to  tlie  fact 
that  different  phases  of  the  crystal  structure  occur  at 
different  temperatures.  In  the  case  of  die  Na-Sr-Cd, 
system,  optimum  dielectric  properties  appear  at 
about  120"C  at  which  temperature  the  crystal 
changes  from  an  orthorliombic  to  a  cubic  phase. 

The  highest  dielectric  constants  are  observed  in 
single  crystals  of  these  materials,  but  the  cost  and 
difficulty  of  producing  crystals  of  practical  size  pro- 
hibits dieir  use  in  conventional  circuits.  Present  re- 
search seeks  to  make  a  ceramic  pellet  or  polycrystal 
which  will  partially  duplicate  tlie  properties  of  the 
single  crystal. 


pJ   \   "  --^ 
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Professor  Tennery  checks  the   progress  of  on   automatic   plotter,  which 
plots  two   dimensional   graphs  as  the   information   Is   fed   Into   it. 


The  above  sketch,  which  abstracts  Prof.  Tennery's  study,  shows  him 
working  over  the  diffroctometer,  used  to  measure  the  space  between 
crystalline  planes. 

A  criteria  for  ferroelectricity  to  e.xist  in  a  crystal 
is  that  the  unit  cell  of  the  crystal  not  possess  a  center 
of  symmetry.  Therefore,  much  of  the  supportive 
equipment  in  this  study  is  used  for  tiie  determination 
of  die  crystalline  symmetries  of  the  phases  observed. 
An  x-ray  diffraction  unit  and  a  diffractometer  pro- 
vide extremely  accurate  measurements  of  the  spacings 
between  the  various  planes  in  die  crystals. 

Piezoelectric  too 

Although  the  converse  does  not  hold  true,  all  sub- 
stances which  are  ferroelectric  are  also  piezoelectric. 
That  is,  when  a  crystal  is  mounted  between  electrodes 
and  either  squeezed  or  distorted,  it  emits  an  electric 
voltage  proportional  to  the  amount  of  its  distortion. 
If  the  crystal  is  smashed  it  releases  all  of  its  stored 
electric  charge  in  a  relati\'ely  short  space  of  time.  A 
common  applicaion  of  the  piezoelectric  principle  is 
found  in  die  ceramic  phono  cartridge.  As  the  needle 
tracks  variations  on  the  record  surface,  the  vibrations 
are  converted  to  electrical  energy  by  die  piezo- 
electric crystal  and  are  amplified  to  the  level  of 
audible  sound. 

In  contrast,  if  an  alternating  electric  voltage  is 
placed  on  die  electrodes  mounted  on  die  piezo- 
electric crystal  or  ceramic  pellet,  the  pellet  will 
vibrate  widi  a  motion  corresponding  to  the  frequency 
and  amplitude  of  die  applied  voltage.  A  similar 
ceramic  transducer  is  die  heart  of  today's  ultrasonic 
cleaning  devices;  and  without  this  principle,  sonar 
would  never  ha\'e  been  possible. 

This  study  of  ferroelectric  material  is  one  of  more 
than  20  projects  being  conducted  by  the  Department 
of  Ceramic  Engineering. 

Outlook  Optimistic 

Only  17  institutions  in  the  nation  train  ceramic 
engineers  at  bodi  undergraduate  and  graduate  levels. 
The  University'  of  Illinois  is  die  only  one  in  die  state. 
This  fall,  S3  undergraduates— including  four  coeds— 
and  19  graduate  students  are  enrolled. 

The  ceramics  curriculum  graduated  eight  students  in 
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June,  1965.  Prof.  Arthur  L.  Friedberg,  head  of  the 
department  of  Ceramic  engineering  tells  of  over- 
hearing three  of  tlie  department's  students  discuss 
job  offers  as  graduation  neared.  Offers  to  the  three 
totaled  42.  The  figure  seems  to  be  an  indication  of  the 
demand  for  trained  personnel  in  ceramic  engineering. 

Each  Gemini  spaceshot,  each  successful  rocket 
test  firing,  every  breakthrough  \\'hich  allows  man  to 
increase  a  maximum  attainable  temperature,  and 
each  new  composiion  that  is  investigated  broadens 
the  scope  of  ceramics  and  sharpens  tlie  need  for 
even  more  knowledge  in  this  rapidly  advancing  field. 
The  application  of  ceramic  products  to  the  enigmas 
of  space  is  not  to  be  de-emphasized.  Space  exploration 
has  promoted  the  search  for  reliable  materials  to  be 
used  in  heat  shields,  nose  cones,  and  electronic 
circuitry.  The  answer  has  always  been  found  to  be— 
and  is  expected  to  remain— ceramics. 


Ken  Hang,  senior  in  Ceramic  Engineering,  is  assisting  Prof.  Tennery 
in  this  porticular  study  of  ferroelectric  properties  of  various  materiols. 
The  equipment  is  used  in  examining  the  relative  dielectric  values  of  the 
materiols. 


FREEDOM 
OF  SHAPE... 

One  of  the  outstanding  advantages 
of  Malleable  Iron  Castings 


Casting  is  the  simplest  and  most  direct 
wayof  creatingform  and  shape  with  metal. 
Casting  offers  almost  unlimited  freedom 
to  the  designer.  A  cast  design  is  not  re- 
stricted by  sizes  or  shapes  of  mill  stock, 
accessibility  of  tools,  withdrawal  allow- 
ances for  dies,  or  other  limitations. 
Complex  shapes,  interior  cavities,  and 
streamlined  contours,  which  would  be 
difficult  or  impossible  to  create  with  other 
methods,  are  simple  with  a  casting. 

For  instance,  consider  the  complexity 
of  creating  the  dozens  of  teeth,  lugs,  holes 
and  collars  on  this  pipe  repair  clamp.  It 


would  be  prohibitively  expensive  to  pro- 
duce by  any  method  other  than  casting. 
By  usingthe  casting  process  for  economy, 


^J^ 


and  Malleable  iron  for  strength  and  ducti- 
lity, these  clamps  combine  service  and 
value. 

The  design  freedom  made  possible  by 


casting  also  helps  to  make  parts  stronger. 
Metal  components  tolerate  loads  better 
if  they  are  designed  to  distribute  stresses 
efficiently.  Sharp  corners  or  other  abrupt 
sectional  changes  tend  to  restrict  the 
uniform  distribution  of  these  stresses. 
The  corner  thus  becomes  a  logical  site 
of  fatigue  failure.  In  a  casting,  it  is  a  sim- 
ple matter  to  round  out  corners,  blend 
sections  and  taper  connecting  members 
to  achieve  a  design  which  will  distribute 
stresses. 

The  illustration  shows  how  stresses  "set 
up"  at  sharp  corners.  A  much  smoother 
transfer  of  stresses  was  achieved  when 
this  part  was  switched  to  a  Malleable 
casting  (shown  on  the  right). 


01 

V  I 

MALLEABLE  FOUNDERS  SOCIETY  •  UNION  COMMERCE  BUILDING 
CLEVELAND,  OHIO  44115 
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Through  these  doors  passes  some  of  the  finest 
Engineering  &  Scientific  talent  in  the  country 

This  is  the  main  entranceway  to  AlHson's  2 17- acre 
R&D  complex ...  a  complete  facility  for  the  design  and 
development  of  advanced  aerospace  and  power  trans- 
mission products.  Accelerated  activity  in  military  pro- 
jects— coupled  with  an  expanding  volume  of  work  in 
the  commercial  field — opens  challenging  opportunities 
for  young  engineers  in  this  creative  climate  at  Allison. 
Perhaps  there's  a  place  for  you  on  this  Allison-GM 
team.  Talk  to  our  representative  when  he  visits  your 
campus.  Let  him  tell  you  what  it's  like  at  Allison, 
the  Energy  Conversion  Division  of  General  Motors. 
Or,  send  for  our  brochure  describing  the  opportunities : 
Mr.  R.  C.  Martz,  Personnel  Director,  Allison  Division 
of  General  Motors,  Indianapolis,  Indiana.  An  equal 
opportunity  employer. 
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Are  you  ready 
to  test  your 

engineering  knowledge 
with  practical  problems  - 


-  _9 


Stretch  your  mind  at  John  Deere.  You'll  work  on  practical  solutions  to  the 
challenge  of  developing  new  machines,  materials  and  manufacturing  methods. 
Vigorous  growth  in  agricultural  and  industrial  markets,  both  in  the  U.S.  and 
overseas,  offers  vast  opportunities  for  John  Deere  engineers  to  test  their 
ingenuity  and  develop  their  ideas. 

John  Deere  has  a  128-year  tradition  of  growth  and  leadership.  To  continue 
this  record,  we  need  college  graduates  interested  in  product  design, 
research,  materials  analysis,  industrial  engineering,  methods,  plant  engineering 
and  reliability  engineering.  You'll  find  job  opportunities  match  college  majors 
in  most  areas  of  mathematics,  science  and  engineering. 

You'll  work  for  one  of  America's  75  largest  corporations  .  .  .  first  in  farm 
machinery  sales  in  the  U.S.  Yet,  you'll  retain  many  advantages  of  a  small 
company.  Our  long-time  policy  of  decentralization  encourages  initiative, 
ability  and  leadership.  As  an  engineer,  you'll  receive  project  responsibility  as 
rapidly  as  you  can  earn  it. 

for  more  information,  check  your  college  placement  office  ...  or  write: 
Director,  College  and  University  Relations, 

Deere  &  Company,  Moline,  Illinois.  UOHN   DEERE 

An  equal  opportunity  employer.  Moime.  mmois 


Where  will  you  stand  10  years 

from  today,  when  half  of  what  you  now 

know  becomes  obsolete? 


Right  now  you're  steeped  in  the  latest 
technologies.  But  10  years  from  now- 
half  of  this  knowledge  will  be  obsolete. 
And  half  of  what  you  will  need  to  know 
isn't  even  available  today. 

To  keep  up,  you'll  have  to  spend 
an  increasing  amount  of  your  time  in 
professional  study. 

That's  another  good  reason  for  joining 
IBM.  We  offer  you  a  broad  choice  of 
educational  programs — from  on-job 
training  to  graduate  study  programs 
supported  by  the  company. 

We  want  to  help  you  grow  because 


we've  found  it's  the  best  way  for 
IBM  to  grow. 

Today  IBM  is  a  leader  in  science 
and  technology.  A  dynamic  company 
whose  people  and  systems  are  at 
work  on  almost  everything  new  in  the 
world  today.  The  discovery  of  new 
knowledge.  The  design  of  new 
products.  The  development  of  new 
solutions  to  a  host  of  problems.  IBM 
is  an  exciting  company  that  enables 
you  to  stay  technologically  "hot" 
throughout  your  career — and  provides 
you  with  real  opportunity  for 
advancement. 


Your  first  opportunity  with  IBM  starts 
with  your  placement  officer.  And  with 
the  IBM  interviewers  when  they  come 
to  your  campus.  See  them — and  learn 
why  you  won't  stand  still  at  IBM. 

For  more  information,  or  if 

you  missed  our  interviewers,  write  to: 

Manager  of  College  Relations 
IBM  Corporate  Headquarters 
Armonk,  New  York  10504 

IBM  is  an  Equal  Opportunity  Employer. 


IBM 
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THE  DAY  THE  MONEY  STOPPED 


■<^ 


The  support  of  scientific  research  has  become  a  matter  of  public 
debate.  Controversy  centers  around  a  recent  executive  order  to 
"spread  the  research  dollars."  The  government  claims  that  educa- 
tion and  science  will  benefit.  Some  scientists  fear  that  research  is 
becoming  a  political  pork  barrel. 


by  Stiiaii  Umplehy 

Up  to  now  the  histon'  of  government  sponsored 
research  has  been  one  of  buying  results  for  the  nation- 
al interest,  or  to  put  it  more  candidly,  Congress  has 
financed  science  out  of  fear— fear  of  aggression  and 
disease.  The  major  consideration  has  never  been  to 
finance  science  for  the  positi\'e  good.  Indeed  some 
scientists  have  jokingly  mused  that  the  greatest  con- 
tribution to  American  science  would  be  a  "fear  gener- 
ator" for  good  projects. 

Recently  a  number  of  science  advisory  groups  in- 
dependently submitted  reports  urging  that  federal 
research  funds  be  distributed  more  evenly  through- 
out the  nation's  universities.  According  to  the  new 
theory  of  support,  federal  research  spending  should 
aim  not  only  at  "buying  science,"  but  also  toward 
building  creative  centers  of  excellence  in  every  part 
of  the  country.  This  long  range  view  recognizes  the 
need  for  future  scientific  capability'  as  well  as  for  out- 
standing research  performance  in  the  present. 

Buying  research   in   larger  packages 

Federal  support  for  scientific  research  has  been  a 
great  boon  to  science,  to  graduate  instruction,  and  to 
educational  facilities,  but  it  has  also  tended  to  upset 
the  educational  equilibrium. 


Umpleby  was  accused  of  wearing 
on  unnaturally  big  grin  in  previous 
pictures  in  the  magazine,  so  this 
time  we  coached  him  into  looking 
a  little  more  like  his  usual  droll 
self.  He  is  a  senior  in  Mechanical 
Engineering   from   Dallas,  Texas. 


The  government  policy  of  buying  science  in  small 
packages  has  produced  a  free  market  for  federal  sup- 
port. Professors  and  government  officials  often  deal 
directly  with  each  other  in  working  out  terms  of  proj- 
ect grants.  University'  administrators  are  often  ex- 
cluded from  any  important  role  in  deciding  what 
research  will  be  done  at  the  institution. 

Ihiderstandably  professorial  loyalty  goes  \\here  the 
dollars  are.  The  recent  presidential  executive  order  on 
federal  support  of  scientific  research  was  in  part  the 
result  of  \\'idespread  concern  over  this  situation.  The 
solution  proposed  to  the  proliferation  of  professorial 
entrepreneurs  is  to  grant  support  in  larger  packages  — 
to  concentrate  more  on  "institutional"  rather  than  on 
"project"  grants. 

Larger  grants  are  intended  to  transfer  decisions  on 
specific  projects  from  Washington  back  to  the  campus. 
At  the  University  of  Illinois  the  Coordinated  Science 
Laboratory  and  the  new  Materials  Research  Labora- 
toni'  are  excellent  examples  of  administrative  frame- 
work set  up  to  bring  greater  flexibility  and  local  di- 
rection to  research  projects. 

Under  this  arrangement  the  govermnent  deals  with 
onh-  one  person,  the  director  of  the  laboratory,  \\'ho 
has  the  authority  and  responsibility  to  manage  the 
omnibus  funds  the  government  grants.  Thus  the  pro- 
fessor goes  to  his  peer  for  funds  rather  than  to  Wash- 
ington. 

The  decision  to  buy  science  in  larger  packages  has 
essentially  reasserted  that  universities  and  the  govern- 
ment agencies  which  support  them  have  a  re- 
sponsibility for  future  as  well  as  for  present  eminence 
in  science  and  that  the  university  has  a  role  in  the 
nation's  intellectual  life  which  extends  beyond  simply 
providing  an  agreeable  setting  for  research  labora- 
tories. Universities  must  retain  control  over  their  own 
destinies  if  thev  are  to  be  critics  and  innovators,  and 
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not  just  respond  unwittingly  to  economic  and  social 
pressures. 

Catch   22   a)   and   b) 

Chalmers  Sherwin,  deputy  director  of  research  for 
tlie  Department  of  Defense  and  fonner  Unix'ersitj' 
professor  of  ph\sics,  explained  the  significance  of  the 
e\ecuti\e  order  in  a  recent  talk  to  UI  engineering 
professors.  In  discussing  the  actual  execution  of  the 
order  to  spread  the  research  dollars,  Sherwin  recog- 
nized that  to  increase  everything  is  not  a  useful  policy. 
Consequenth'  the  federal  government  has  committed 
itself  only  to  maintenance  of  already  outstanding  en- 
gineering schools  while  accelerating  the  growth  of  the 
second  tier  of  schools. 

"Rank  order  will  be  according  to  departments,  not 
institutions.  Emphasis  will  be  given  to  the  potentialK' 
strong  departiuents,  not  those  at  the  bottom," 
Sher\\in  said.  "Maintaining  quality  in  the  presently 
outstanding  schools  \\ithout  expansion  will  be  a  su- 
preme test  of  management." 

The  UI  College  of  Engineering  is  not  likely  to 
benefit  from  these  changes  in  policy.  As  the  school 
recei\ing  the  sixth  largest  amount  of  federal  research 
funds  (see  page  41)  Illinois  ranks  among  those 
schools  M'hose  research  programs  will  simply  be  main- 
tained. 

The  methods  being  proposed  to  impro\e  al- 
location of  federal  research  funds  are  still  far  from 
perfected.  UI  engineering  administrators  believe  that 
the  executive  order  is  \'uhierable  in  the  area  of  edu- 
cation of  PhD's.  They  point  to  the  direct  correlation 
between  the  production  of  PhD's  and  the  amount  of 
federal  mone\-  which  a  school  recei\es. 


"$2.50  for  Schowitz;  $7.20   to  O'Nan;  $3.25   to   Dn 
three    hundred   thousand    for    my    research." 


dean's   approval.' 


People  with  PhD's  in  science  and  engineering  are 
desperately  needed  b\'  institutions  tr\'ing  to  improve 
their  programs.  Strong  graduate  programs  cannot  be 
developed  o\ernite  since  excellence  in  graduate  in- 
stiTJction  depends  upon  the  quality  of  the  faculty  al- 
ready at  the  institutions.  Engineering  administrators 
feel  that  if  the  executive  branch  of  the  government 
is  realh'  tr\'ing  to  develop  new^  centers  of  excellence, 
constraints  on  the  uni\ersities  which  produce  the  ma- 
jority' of  scientific  personnel  are  inappropriate  at  this 
time. 

Science  in   a   porl<  barrel 

The  original  proposal  to  spread  the  research  dol- 
lars was  initiated  b>'  scientists  and  engineers  who 
recognized  how  important  federal  research  money  has 
been  in  contributing  to  the  growth  of  a  few  schools 
of  science  and  engineering.  Howe\er,  President  John- 
son immediately  recognized  that  spreading  the  re- 
search would  also  make  good  political  sense. 

For  some  time  now  politicians,  particularly  those  in 
the  Midwest,  have  been  complaining  that  federal  re- 
search funds  are  concentrated  in  too  few  imtitutions 
in  too  few  areas  of  the  countr\'.  However,  according 
to  Sherw  in,  "The  thcor\-  that  federal  money  for  scien- 
tific research  leads  to  regional  economic  growth  has 
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not  been  very  well  worked  out.  The  exceptions  are 
about  as  numerous  as  the  examples." 

Thus  the  recent  executive  order  to  spread  the  re- 
search dollars  was  originally  intended  to  recognize 
that  federal  agencies  having  a  research  function  also 
have  a  responsibility  to  education,  but  it  has  been 
interpreted  by  a  number  of  people  as  a  step  toward 
passifying  politicians  concerned  with  the  economic 
growth  of  their  districts.  One  knowledgeable  states- 
man of  science  has  been  quoted  as  saying  that  the 
best  that  can  now  be  hoped  for  is  that  the  nation 
will  in  effect  operate  with  two  science  budgets;  one 
for  real  science,  and  the  other  for  hush  money. 

Sherwin  explained  that  up  to  now  science  has  been 
anything  but  a  political  plum.  He  quoted  Jerome 
Wiesner,  science  adviser  to  President  Kennedy,  as 
saying  "Scientific  research  is  the  only  pork  barrel 
where  the  pigs  decide  who  gets  the  pork."  Sherwin 
contended  that  scientists  have  traditionally  taken  the 
position  which  he  expressed  as  "J"st  leave  us  alone 
with  our  $10  billion  and  we'll  invent  something  you'll 
like.  But  what  happened  to  the  last  $10  billion?  So 
far  no  cost-benefit  comparisons  have  been  made. 
We've  been  flying  by  the  seat  of  our  pants."  Sherwin 
said,  "We  don't  really  know  what  pays  off  or  how 
soon." 

DistribuHon   by   equation 

The  Defense  Department,  howe\er,  is  now  in  the 
process  of  developing  a  quantitative  approach  to  re- 
sources allocation.  The  first  stage,  known  as  "proj- 
ect hindsight,"  consists  of  dissecting  recent  weapons 
systems  and  comparing  the  increase  in  cost  effec- 
ti^eness  with  the  cost  of  the  technical  advances. 
The  difference  between  the  two  figures  is  the  value 
of  science  and  technology  to  the  Department  of 
Defense. 

V ST    ^    AC/fcj  —  ^KP 

In  a  similar  manner  one  can  estimate  the  effec- 
tiveness of  a  particular  laboratory  or  department. 
One  first  assigns  a  value  to  each  invention.  Then 
by  dividing  this  value  by  the  number  of  people 
working  in  the  laboratory'  where  the  de\'elopment 
was  made,  one  arrives  at  an  objective  criterion  for 
evaluating  a  laboratory's  effectiveness,  which  is  related 
to  quality  of  management. 

LE  =  V„  *P 

Sherwin  readily  admitted  that  fonnulae  should 
never  completely  replace  the  judgment  of  expe- 
rienced people,  but  he  added,  "Until  now  we've  been 
weighing  things  in  our  heads  until  we  come  up  with 
a  lustv  feeling  that  so  and  so  is  better.  !f  resourc- 
allocation  is  not  done  on  a  rational  basis,  it  will  be 
done  irrationally.  Scientists  and  the  federal  govern- 
ment have  been  handling  an  enormous  investment 
with  an  amateur  attitude." 


Delving  further  into  the  mechanics  of  resource 
allocation  Sherwin  said,  "If  the  estimation  of  tech- 
nological effectiveness  is  not  done  by  technical  people 
it  will  be  done  by  someone  else.  Experience  has 
shown  that  the  cost  effectiveness  boys  are  good  on 
cost  but  not  much  on  effectiveness."  No  one  seems 
particularly  anxious  to  let  the  regional  politicians 
have    a    large   hand    in    allocating    research    funds. 

A  challenge  to  the  universities 

The  responsibility  for  allocation  consequently  de- 
\'olves  largely  upon  the  scientists  and  engineers  them- 
selves. Said  Sherwin,  "Researchers  have  got  to  stop 
sitting  on  their  tails  accepting  money  and  get  out 
and  find  out  what  the  money  invested  in  research 
is  actually  producing."  One  professor  argued  that 
a  scientific  institution  doesn't  really  need  to  be  con- 
cerned with  social  impact.  Sherwin  replied,  "Yes, 
but  a  College  of  Engineering  by  definition  deals  with 
applied  problems  as  well  as  basic  research." 

The  fact  that  tlie  support  of  science  research  is  now 
a  matter  of  public  debate  is  an  indication  of  the 
size  of  the  commitment.  The  management  of  sci- 
ence has  become  a  matter  of  great  importance  to 
the  President,  to  Congress,  and  to  the  public  in 
general.  The  scientific-technological  community  has 
a  growing  responsibility  to  tell  its  story— to  infonn 
the  public  what  prerogatives  are  available  and  to 
explain  what  the  last  $10  billion  has  done  for  the 
country.  As  science  takes  a  larger  slice  of  the  fed- 
eral pie,  more  eloquence  will  be  required  to  justify 
the  research  that  is  being  done. 


"Look,    Doug    .    .    .    It's    a    lot    simpler    just    to    drink    to    figure    your 
capacity." 
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If  one  of  tfiese  Koppers  career  opportunities  doesn't  sound  interesting  to  you: 

Koppers  designs  and  builds  steel  plants,  has  led  in  the  development  of  coke 
plants,  basic  oxygen  furnaces  and  continuous  casting  machines. 

Koppers  produces  protective  coatings  for  roofs  and  waterlines,  waterproof 
plazas  and  airport  runways. 

Koppers  makes  chemicals  for  cosmetics,  pharmaceuticals,  synthetic  fiber  dyes. 
photographic  solutions,  and  many  other  industries. 

Koppers  makes  foam  plastic  for  packaging  to  cushion  and  protect  tiny  elec- 
tronic parts  and  refrigerators,  television  sets  and  bowling  balls.  . 

Koppers  provides  foam  plastic,  insulated  panels  for  walls  and  roofs  of  refrig- 
erated facilities  that  cool  everything  from  grape  juice  to  pecans, 

Koppers  makes  metal  products— from  sound  traps  for  buildings  to  piston  rings 
to  heavy  steel  mill  equipment. 

try  one  of  these: 

Koppers  laminates  wood  for  structural  arches  and  beams,  providing  a  handsome 
and  low-cost  material  for  schools,  warehouses,  churches,  commercial  buildings. 

Koppers  pressure-treats  wood  for  building— to  protect  it  against  rot  and  ter- 
mites, and  fire, 

Koppers  controls  industrial  environments— cleans  the  air,  reduces  heating  and 
air-conditioning  sounds,  suppresses  aircraft  noise,  builds  clean  rooms, 

Koppers  fabricates  reinforced  plastic  parts— with  great  resistance  to  chemical 
attack  and  high  strength-weight  ratio— for  pipe,  chemical  containers,  structural 
components,  hardware. 

Advance  now.  Join  Koppers,  We  need  chemists  and  chemical  engineers, 
mechanical  engineers,  metallurgical  engineers,  electrical  engineers,  civil  engineers. 

Write  to  the  Personnel  Manager,  Koppers  Company,  Inc.,  Room  200,  Koppers 
ling,  Pittsburgh.  Pennsylvania  15219.  We're  an  equal  opportunity  employer. 


©Advance 
with 
Koppers 
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Apologia  to  Mr.  Borton 


THE   ENGINEER'S   BEATITUDES 

By    Homer   T.    Borton,    P.E. 

Past   Chairman,   American 
Engineer   Committee 
Blessed  is  the  man  who  has  integrity;  he  will  enjoy  the 
confidence  of  associate  and  client  alike. 
Blessed    are    those   who    do    small    jobs   willingly;    they 
will  become  masters  of  projects. 

Blessed  is  the  man  who  plans  ahead;  he  will  not  be 
caught  in  the  last  minute  rush. 

Blessed  are  those  who  can  make  decisions;  it  is 
better  to  be  right  part  of  the  time  than  to  delay  and 
never  be  right  at  all. 

Blessed  are  those  who  think  clearly;  they  will  write  the 

specifications. 

Blessed  is  the  man  who  cultivates  a  sense  of  humor;  it 

is  good  for  his  blood  pressure  and  office  morale. 

Blessed    are    those    who    choose    to    go    "the    second 


mile;"  it  is  the  mile  of  opportunity. 

Blessed  is  the  man  who  can   delegate  a  task;  he  will 
magnify  his  ability. 

Blessed   is  the  man  who  does   not  panic  in   an   emer- 
gency; he  is  a  tower  of  strength  in  a  time  of  strain. 
Blessed    are    those    who    have    engineering    curiosity; 
they  will  succeed  when  others  fail. 
Blessed  are  those  who  persevere;  they  will  get  the  re- 
peat business. 

Blessed    are   those   who   are  human;   they   will    under- 
stand the  problem. 

Blessed  is  the  man  who  makes  a  good  appearance;  he 
will  be  threatened  with  promotion. 
Blessed  is  the  man  who  places  service  before  self,  and 
a   good   job   above   a   high   fee;   he   will   excel   in    his 
profession. 

Reprinted  from  American  Engineer,  Nov.,  196.5 


by  Rudy  Berg 

I'm  sorry,  Mr.  Borton.  Let  me  make  that  clear  right 
now.  Here  you  spent  your  time  and  talent  whipping 
up  this  lighthearted  little  embellishment  for  the  pages 
of  the  American  Engineer,  and  some  troublemaker 
comes  along  and  turns  it  upside  do\\'n  and  wTong- 
side  out  tr^'ing  to  pick  a  fight.  Let  me  reiterate 
right  now:  I'm  sorry.  Call  me  dirty  names  and  I'll 
just   stand    here    deserving. 

To  shove  the  shameful  fact  right  out  in  the  open, 
I  goofed:  I  thought  you  were  serious.  Tlie  sly  over- 
statement, the  tongue-in-check  drollery,  the  straight- 
faced  absurdities— they  all  went  right  over  my  head. 
Or  most  of  them,  anyway.  I  just  read  the  words, 
put  the  words  together,  and  blooey!  went  off  half- 
cocked. 

Tr)'  to  put  yourself  in  my  place.  First  I  got  mad. 
That  was  my  first  mistake.  The  tone  of  the  thing, 
the  syrupy  righteousness  of  it,  instead  of  making 
me  smile,  made  me  wince.  I  honestly  thought  it 
was  \vTitten  from  one  engineer  to  another— perhaps 
even  as  a  kind  of  advice  from  a  senior  to  his  juniors. 
Can  you  imagine! 

Well,  one  mistake  begets  another.  I  read  down  the 
list,  exploding  by  degrees.  Maybe  some  kind  of  anal- 


ogy to  quanta  would  be  appropriate.  Anyway, 
I  kept  thinking  in  tenns  of  "modern  society,"  the 
one  where  people  are  claiming  that  engineers  and 
scientists  are  just  sort  of  charging  along  by  themselves, 
becoming  masters  of  projects,  specifications  writers, 
problem  finders  and  solvers,  repeat  businessmen,  well- 
dressed  self-propelled  data  storage  and  retrieval  sys- 
tems, computerized  super-Babbitts  who  can  make 
anything  cheaper,  smaller,  lighter,  prettier,  faster, 
more  lethal,  or  more  predictably  frangible,  without 
ever  really  philosophizing,  laughing,  or  taking  a  chance 
on  V.   D. 

\Miile  I  was  thinking  these  kinds  of  things  the  notion 
kept  hitting  me  that  it  was  probably  from  reading 
or  hearing  things  like  "The  Engineer's  Beatitudes" 
from  the  mouths  or  pens  of  the  men  \\'hose  handi- 
work is  not  only  giving  us  brigliter  teeth  and  faster 
phone  service,  but  also  at  this  moment  is  taking 
someone's  life  and  someone's  job,  that  unsophisticated 
la^onen  get  these  misconceptions.  Looking  back  now 
I  can  see  that  what  I  and  these  other  boobs  lack 
is  a  sense  of  humor.  We've  been  taking  the  \\hole 
thing  seriously! 

I  could  go  on.  I  could  confess  how  I  mistook  the 
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whole  piece  for  some  kind  of  outsized  boy  scout 
oath  for  men  exliorted  to  follow  the  profit  moti\e 
like  a  grail,  men  urged  to  laugh  and  optimize  pro- 
ducti\ity,  men  who  must  be  reminded  to  be  human. 
I  might  describe  the  questions  that  arose  in  my 
wayward  mind,  like  "\Miat  the  hell  do  these  plati- 
tudes ha\e  to  do  with  automation,  oNcrkill,  and  The 
Unknown  Citizen?"  Even  such  petty  thoughts  as 
"Is  this   what  people  think  of  when  they  hear  'en- 


gineer"?" occurred  to  me.  Now  that  I've  seen  the 
light,  I  can  conffss  that  1  was  guilty  of  all  these 
things.  It's  just  a  matter  of  looking  \\ith  the  right 
frame  of  reference.  It  is  funny— isn't  it,  Mr.  Borton? 


Rudy  Berg  is  not  a  practicing  engineer.  IHe  received  tiis  B.  S.  in 
aeronautical  engineering  from  the  U  of  I  lost  June,  and  works  os 
an  assistant  editor  in  ttie  Engineering  Publications  Office  of  tlie 
University.  Some  of  his  best  friends  ore  engineers. 


The  Gospel  According  To  De  Broglie 


by  Dave  Washlytiin.  Chem  '66 

In  the  beginning  \\'ere  the  Quanta,  and  the  Quanta 
^\■e^e  with  Planck,  and  the  Quanta  were  Planck.  He 
was  in  the  beginning  with  Quanta;  all  things  were 
made  through  Them,  and  without  Tliem  was  not 
anything  made  that  was  made.  In  him  was  truth, 
and  tlie  truth  was  the  light  of  men.  The  light  shines 
in  the  darkness,  and  the  darkness  has  not  overcome 
it. 

There  came  a  man  sent  from  Max,  whose  name 
was  Erwin.  He  came  for  testimony,  to  bear  witness 
to  the  Quanta,  that  all  might  beliexe  through  him. 
He  created  not  the  Quanta,  but  came  to  bear  wit- 
ness   to    the    Quanta. 

The  true  light  that  enlightens  e\ery  man  was  coming 
into  the  world.  Quanta  were  in  the  world,  and  the 
world  was  made  of  Them,  yet  the  world  knew  Them 
not.  Max  came  to  his  own  home,  and  his  own  f)eople 
received  him  not.  But  all  who  received  him,  who 
believed  in  the  Quanta,  he  gave  power  to  become 
famous  men  of  physics,  who  were  believers,  not  of 
the  continuous,  not  of  Ne\\i:on,  nor  of  the  natiira 
non  facit  saltiim (nature  does  not  take  a  jump  or 
nature  is  continuous)  principle,  but  of  Albert  and 
Niels. 

And  the  theory  became  flesh  and  dwelt  among  phys- 
icists, full  of  grace  and  truth;  they  have  beheld  its 
glory,  glory  perceived  from  a  high  intellectual  plane. 
Max  bore  vv'itness  of  Quanta,  and  cried,  "This  was 
that  of  which  I  said,  'Equations  that  follow  mine 
rank  before  mine,  for  they  \\i\\  be  more  complicated.'  " 
And  from  their  fullness  ha\e  we  all  received  need 
for  computers.  For  vv'hile  science  was  gi\en  through 
Galilo,  unsolvable  equations  came  through  Erwin 
Schrodinger.  No  one  has  solved  the  equations,  but 
the  solutions,  which  are  crude  ai^proximations,  have 
been   made   known. 
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We  assist  America  in  its  pursuit  of  peace  — 

We  Serve  Science  in  its  pursuit  of  new  l<nowledge. 


Our  future  is  in  your  tiands 

If  you  are  graduating  with  outstanding  scholastic  achieve- 
ment in  engineering  or  tlie  physical  sciences,  we  would 
like  to  talk  with  you  about  our  future  .  .  .  and  yours. 

Of  particular  interest  are  Masters'  level  candidates  in 
the  fields  of  Electrical  Engineering  and  Mechanical 
Engineering. 

A  Sandia  Recruiter  will  be  on  your  campus 
February  22,  23,  24,  25 


A  BELL  SYSTEM  SUBSIDIARY  /  CONSIDERATION  IS  BASED  ON  QUALIFICATIONS.  WITHOUT  REGARD  TO  RACE,  COLOR,  CREED  OR  NATIONAL  ORIGIN. 
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Have  astronauts 
made  pilots  old  hat? 


Sure,  the  boys  who 
go  off  the  "pods"  get  the  big,  bold  head- 
lines. But  if  you  wont  to  fly,  the  big  op- 
portunities are  still  with  the  aircraft  that 
take  off  and  land  on  several  thousand 
feet  of  runway. 

Who  needs  pilots?  TAG  does.  And 
MAC.  And  SAC. 

There's  a  real  future  in  Air  Force  fly- 
ing. In  years  to  come  aircraft  may  fly 
higher,  faster,  and  farther  than  we  dare 
dream  today.  But  they'll  be  flying,  with 
men  who've  hod  Air  Force  flight  training 
at  the  controls. 

Of  course  the  Air  Force  also  has 
plenty  of  jobs  for  those  who  won't  be 
flying.  As  one  of  the  world's  largest  and 


most  advanced  research  and  develop- 
ment organizations,  we  hove  a  continu- 
ing need  for  scientists  and  engineers,  as 
well  as  administrators. 

Young  college  graduates  (both  men 
and  women)  in  these  fields  will  find  that 
they'll  hove  the  opportunity  to  do  work 
that  is  both  interesting  and  important. 
The  fact  is,  nowhere  will  you  have  greater 
latitude  or  responsibility  right 
from  the  start  than  on  the 


is  at  the  office  of  the  Professor  of  Aero- 
space Studies,  if  there  is  an  Air  Force 
ROTC  unit  on  your  campus.  If  not,  con- 
tact the  nearest  Air  Force  recruiter  for 
information  on  all  Air  Force  officer  op- 
portunities. Or  mail  the  coupon  below. 


Aerospace   Team— the  U.S.  Air  Force. 
Interested?  The  place  to  find  out  more 


1    Office 
1    Box  A, 

Nome 

Career 
Rondolpli 

nformotion 
Air  Force  Base 

Texos 

78148 

Colleg 

e 

Class  of  \9 

1    Address 

1    City 

Slote 

Zip 

UNITED  STATES  AIR  FORCE 
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DENNY  DAVIS,  METALLURGICAL  ENGINEER 
Met.E.,  '64,  California  State  Polytechnic  College 


LARRY  ARENDAS,  SALESMAN 

C.£.,  '63,  Carnegie  Institute  ot  Technology 


JVIen  on  the  move 


BETHIL|EHEM 
STEEL 


LEE  ROCKWOOD,  MECHANICAL  ENGINEER 
M.E.,  '63,  University  of  Massachusetts 


at  Bethlehem  Steel 


Have  you  heard  about  all  the  opportunities  for  engineering 
and  other  technical  graduates  at  Bethlehem  Steel?  You'll 
find  a  great  deal  more  information  in  our  booklet,  "Careers 
with  Bethlehem  Steel  and  the  Loop  Course."  You  can  ob- 
tain a  copy  at  your  Placement  Office,  or  drop  a  postcard 
to  Manager  of  Personnel,  Bethlehem  Steel  Corporation, 
Bethlehem,  Pa.  18016. 

An  equal  opportunity  employer  in  the  Plans  for  Progress  Program 


¥A1Q 


BILL  EURLE,  RESEARCH  ENGINEER  JIM  XAVIER,  PRODUCTION  ENGINEER 

E.E.,  '64,  Massachusetts  Institute  of  Technology         Ch.E.,  '62,  Villanova  University 


DAVE  SPARKS,  ASSISTANT  TO  SUPERINTENDENT,  COAL  MINE 

Min.E.,  '60,  Ohio  State  University 
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Twenty-five  hundred  dollars 
in  cash  awards 
to  engineering  and 
metallurgy  students. 


The  Forging  Industry  Educational  and  Researcli  Foundation  announces  a  S2.500  award 
competition  for  the  best  paper  on  the  subject  "The  Principal  Technical  De\elopment  Needed 
by  the  Forging  Industry  in  the  Next  Decade."  First  prize,  SI, 000,  plus  eight  other  awards 
totaling  Sl,500. 

Competition  is  open  to  senior  and  graduate  engineering  and  metallurgy  students.  Length  of  the 
paper,  3.000  to  3,500  words. 

Winner  and  his  faculty  advisor  will  also  receive  an  all-expense-paid  trip  to  Colorado  Springs, 
Colorado,  where  the  award  presentation  will  be  made  at  the  1966  meeting  of  the  Foundation. 

For  full  details  till  in  and  mail  the  coupon  or  write: 


The  President 


Forging  Industry 
Educational 
and  Research 
Foundation 

55  Public  Square  •  Cleveland,  Ohio 


Faculty  Advisor. 
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EE,  ME,  ChE,  Physics  and  Chemistry  Graduates: 


How  soon  after  graduation  will  somebody 
give  you  a  chance  to  invent  something? 


It  could  happen  on  your  first  job. 

Some  very  young  engineers  and  scientists  at 
Xerox  helped  our  "old  timers"  invent  the  electro- 
mechanical-optical-chemical machine  pictured  above 
—the  Xerox  2400.  On  its  patent  documents  you'll  find 
names  like  John  Wirley  (BSEE  Univ.  of  Detroit  '60), 
Henry  P.  Jankow/ski  (BSEE  Rensselaer  Poly  '62),  and 
Larry  H.  Warren  (BSEE  Clarkson  '63).  They  all  joined 
Xerox  right  after  graduating. 

The  2400  is  no  fluke.  It's  just  a  recent  example 
of  a  tradition  that  began  in  1959,  when  Xerox  revo- 
lutionized the  office  copying  field  by  introducing  the 
now  world-famous  914  Copier.  From  the  914  onward, 
every  new  piece  of  equipment  or  system  we've  devel- 
oped has  had  no  real  counterpart  already  on  the  scene 
from  any  competitor. 

What  about  the  future?  It  gets  even  more  inter- 
esting. Because  as  advanced  as  today's  systems  may 


appear,  they  don't  yet  fully  reveal  the  true  technology 
Xerox  is  pursuing— graphic  communications. 

Born  out  of  the  global  information  explosion 
and  its  incredible  potential  for  helping  to  solve  man's 
oldest  problems  (as  well  as  his  newest  scientific  rid- 
dles), graphic  communications  at  Xerox  encompasses 
the  entire  spectrum  of  communications  in  a  graphic 
sense:  the  formulation,  reception,  transmission,  re- 
cording, storing,  retrieving,  processing,  copying  and 
presentation  of  any  meaningful  images. 

And  if  you  don't  think  all  this  has  a  habit  of 
creating  continuing  opportunities  to  "invent  some- 
thing," ask  John,  Henry,  Larry  ...  or  some  of  your 
own  alumni  who  started  their  careers  here. ..or  your 
Placement  Director.  If  you  prefer,  write  directly  to 
Mr.  Stephen  G.  Crawford,  Xerox  Corporation,  P.O. 
Box  1540,  Rochester,  New  York  14603. 


XEROX 

An  Equal  Opportunity  Employer 


Performance  Note:  The  Xerox  2400  (illustrated)  can  produce  copies  on  ordinary  paper  directly  from  an  original  document  at  the  rate  of  2,400  per  hour. 
No  "master"  need  be  prepared  first.  An  operator  simply  places  the  original  on  the  machine,  dials  the  number  of  copies  wanted,  and  presses  a  button. 
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If  I  join 

the  Timken 

Company 

after 

graduation, 

what 

will  they  do 

for  me? 


Every  man  with  any  job  hunting  experience  knows  not  to  ask  that  question. 

And  yet,  we  think  it  has  some  validity.  After  all,  a  man's  growth  can 
depend  as  much  on  the  company  he  works  for  as  the  company's  growth 
depends  on  the  man  (remember,  there  are  no  statues  to  committees). 

So  to  invest  in  your  growth,  and  ours,  every  young  graduate  engineer 
who  joins  the  Timken  Company  spends  up  to  four  years  in  one  of  22  in- 
di\idualized  training  programs. 

Extensive  training 

Instruction  takes  place  on  the  job  and  in  the  classroom.  Later  on  there  are 
executive  development  programs  at  leading  universities. 

But  don't  misunderstand  us.  The  Timken  Company  is  not  a  graduate 
school.  With  us,  you  earn  as  you  learn. 

As  one  of  our  engineers,  you'll  learn  much  of  what  we  know  about  tapered 
roller  bearings,  or  fine  alloy  steel,  and  their  infinite  applications.  Hopefully, 
you'll  teach  us  something,  too. 

You  can  be  an  indoor-type  working  on  straight  application  engineering, 
research,  testing  and  production.  Or  you  can  be  an  indoor-outdoor-type 
and  work  in  sales  engineering.  It  doesn't  matter — choice  of  assignment  is 
up  to  you. 

Challenging  assignments 

If  you  choose  the  latter  group,  you'll  work  in  automotive,  industrial,  and 
railw  ay  bearing  sales — or  steel  sales — helping  customers  solve  their  engineering 
problems,  which  are  also  ours. 

Some  of  our  recent  efforts:  bearing  engineering  for  a  telephone  cable-laying 
ship  now  crossing  the  Pacific,  the  Alweg  Monorail,  the  world's  tallest  crane 
and  biggest  strip  mining  shovel,  Craig  Breedlove's  Spirit  of  America,  a 
moveable  grandstand  for  the  new  District  of  Columbia  stadium.  Steel  prob- 
lem solving  for  Atlas  missile  silos.  Project  Mohole,  the  latest  Kaman  Heli- 
copters, a  400-foot  crane  boom  and  hundreds  of  automotive  gear  and  die 
applications. 

We  won't  forget  you 

Advancement  is  not  restricted  to  one  department  or  division.  A  steel  sales 
engineer  may  be  transferred  to  automotive  sales  and  from  there  to  Inter- 
national. Whatever  your  job,  we'll  never  forget  where  we've  put  you.  This  is 
one  of  the  advantages  of  working  for  a  company  that  is  the  world's  largest 
producer  of  tapered  roller  bearings  and  a  foremost  producer  of  seamless 
steel  tubing,  but  is  not  the  world's  Uirgest  corporation.  We  employ  about 
20,000. 

The  Timken  Company  has  three  products:  Bearings,  Steel,  Rock  Bits. 
Uses  for  these  products  number  in  the  growing  thousands.  And  there  is 
always  something  new  stirring. 

The  dramatic  switch  of  the  nation's  railroad  freight  cars  to  roller  bearings, 
a  field  we  pioneered,  is  an  example. 

An  international  company 

There  are  31  Timken  Company  sales  offices  in  the  United  States  and  Canada. 
Practically  every  major  city  has  one. 

We  serve  markets  in  119  countries  from  14  manufacturing  plants  located 
in  Australia,  Brazil,  Canada,  England,  France,  South  Africa  and  the  U.S. 
And  we're  still  growing  strong. 

If  you  are,  too,  we'd  like  to  hear  from  you.  Write  to  Department  MC  for 

Career  booklet. 

An  equal  uppuriuniiy  employer. 


The  Timken  Roller  Bearing  Company  HB  Canton,  Ohio  44706 
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ENGINEERING  COUNCIL  PLANS 
ANNUAL  CONFERENCE  WITH  FACULTY 

by  Bob  Carlson,  Ag  E  '66 

At  its  last  meeting  of  the  fall  semester  Engineering 
Council  voted  to  hold  a  student-faculty  conference 
this  spring.  Two  similar  conferences  were  held  in  the 
preceding  two  years  on  the  topics  "A  Re-evaluation 
of  Engineering  Student  Activities"  and  "The  Academic 
Environment  in  the  College  of  Engineering."  The 
tentative  title  of  this  year's  conference  is  "Leadership 
in  Education." 

Officers  elected  for  the  second  semester  are  Bob 
Carlson,  vice-president;  Don  King,  treasurer;  Kay 
Lester,  corresponding  secretary;  and  Don  Johnston, 
recording  secretary.  President  Alan  Morr  will  con- 
tinue his  one  year  tenn.  All  other  officers  are  elected 
each  semester. 

Stu  Umpleby  read  portions  of  The  Preliminary  Re- 
port on  the  Goals  of  Engineering  Education  recently 


Engineering  Council  officers:  Don  Johnston,  recording  secretary;  Kay 
Lester,  corresponding  secretary;  Bob  Carlson,  vice-president;  Alon 
Morr,   president. 


published  by  the  American  Society  for  Engineering 
Education.  The  report  recommends,  "The  first  pro- 
fessional degree  in  engineering  should  be  the  master's 
degree,  awarded  upon  completion  of  an  integrated 
program  of  at  least  five  year's  duration."  Umpleby 
said  that  Technograph  would  probably  review  the 
final  report  in  detail  when  it  is  published. 


OPEN  HOUSE  CONSIDERS  WHERE  TO  GO 
AND   HOW  TO   GET  THERE 

by  Mickey  Mindock,  E  Phys  '68 

New  imiovations  in  this  year's  Open  House  include 
three  general  tour  routes  planned  to  relieve  the  con- 
gestion which  existed  in  many  parts  of  last  year's  single 
route.  Also  planned  by  the  Tours  Committee  are 
special  tours  to  many  engineering  research  labs. 

According  to  Phillip  Fisher,  General  ChaiiTnan  of 
Open  House,  there  will  be  no  central  infonnation  desk. 
The  individual  departments  will  be  responsible  for 
counseling.  However  there  will  be  representatives 
from  the  Housing  Division  and  the  office  of  Admis- 
sions located  in  the  Metallurgy  and  Mining  Buildmg. 

The  Central  Committee  is  still  looking  for  volun- 
teers to  help  prepare  for  the  Open  House  weekend. 
Anyone  interested  in  serving  on  any  committee  should 
lea\e  his  name  in  248  Electrical  Engineering  Building. 


UPPERCLASSMEN  BEGIN 
SEMINARS  FOR  FRESHMEN 

A  group  of  engineering  upperclassmen  are  conduct- 
ing non-credit  seminars  for  freshmen  this  semester. 
The  seminars,  which  are  being  sponsored  by  Engineer- 
ing Council,  consist  of  about  twenty  students  and  meet 
every  two  weeks.  Discussions  are  led  by  a  different 
facultv  member  or  student  each  week.  Speakers  are 
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chosen  by  the  students  for  their  ability  to  present 
stimulating  ideas  in  an  interesting  manner. 

The  idea  of  seminars  for  freshmen  conducted  bv 
upperclassmcn  was  proposed  at  a  student-faculty  con- 
ference conducted  by  Engineering  Council  last  spring. 
In  December  Stu  Umplcby  presented  the  idea  for 
voluntary  seminars  to  the  GE  100  classes.  One  hun- 
dred and  three  students  responded.  Due  to  the  large 
number  of  freshmen  who  expressed  an  interest  in  the 
program,  Umpleby  later  asked  at  an  Engineering 
Council  meeting  that  se\'eral  juniors  and  seniors 
%'olunteer  to  help  conduct  the  seminars. 

At  this  wTiting  four  seminars  are  being  planned. 
They  will  be  conducted  by  the  following  pairs  of 
upperclassmcn:  Don  King,  senior  in  EE,  and  Alan 
Morr,  junior  in  ME;  Rick  Langrehr,  senior  in  Aero  E, 
and  Duane  Haines,  senior  in  CE;  Les  Holland,  senior 
in  EE,  and  Ste\e  Miller,  junior  in  Chem  E;  Stu 
Umpleb>',  senior  in  ME,  and  Larry  Moulton,  Junior 
in  EE. 

IF  YOU  THINK  THEY  KEEP 
YOU   BUSY  .  .  . 

by  John  Bourgoin,  EE  '68 

William  R.  Veatch  has  been  selected  as  the  out- 
standing freshman  in  engineering  for  the  year  1964- 
1965.  Dean  of  Engineering  William  L.  Everett  pre- 
sented the  Tau  Reta  Pi  a\\'ard  to  Veatch  at  the  UI 
chapter's  initiation  banquet  December   17. 

WilHam's  interest  in  engineering  and  the  University 
of  Illinois  were  fostered  by  his  older  brother,  a  re- 
cent graduate  in  EE.  Veatch's  participation  in  the 
National  Science  Foundation  sLx-week  summer  pro- 
gram in  engineering  here  during  high  school  further 
stimulated  his  interests.  Now  a  James  Scholar  in  En- 
gineering Physics,  Veatch  has  accumulated  fifty-seven 
hours  of  straight  "A"  in  W,'0  semesters  and  t\%'0  summer 
sessions.  He  is  a  member  of  Phi  Eta  Sigma,  freshman 
honorary.  One  of  his  themes  won  an  award  in  the 
March,  1965  "Green  Caldron." 

During  his  spare  time  Veatch  participates  in  intra- 
murals,  the  Wesley  Foundation  Choir,  WPGU  radio, 
the  Second  Regimental  Rand,  and  the  Marching 
lUini.  Since  August,  he  has  been  working  for  the  Uni- 
versity Rubble  Chamber  Group. 


William    R.    Veatch,    To 
Pi  outstanding  freshman. 


YOU    (WE)   WERE  DOUBLECROSSED 
BY  A  COMPUTER 

/;(/  Alan  llalpcrn,  EE'68 

Technograph  has  been  forced  to  change  its  distri- 
bution policy  in  order  to  cut  costs.  In  order  to  effect 
this  reduction,  only  one  copy  of  the  magazine  is 
being  sent  to  rooms  housing  two  engineering  students. 
Also,  those  housing  units  having  a  large  number  of 
engineers  receive  fewer  copies. 

Since  Technograph  is  given  free  to  undergraduate 
engineering  students,  it  must  depend  completely  on 
national  ad\ertising  and  faculty  subscriptions  for 
its  income.  For  this  reason,  the  percent  of  adxertis- 
ing  in  each  issue  must  necessarily  be  high.  However, 
almost  all  of  the  acKertisements  are  from  nationally 
known  engineering  firms  which  conduct  interviews  on 
this  campus. 

A  large  number  of  students  did  not  receive  their 
November  issue  of  Technograph.  Due  to  an  unfor- 
tunate error,  the  magazine  was  sent  to  those  in 
engineering  last  year.  Extra  magazines  were  placed  in 
the  donnitories  so  that  those  whose  addresses  had 
changed  could  obtain  the  magazine. 

RESEARCH  IN  ENGINEERING  TOTALED 
$14  MILLION  LAST  YEAR 

Research  in  the  College  of  Engineering  involved 
more  than  $14  million,  approximately  600  persons  and 
a  million  man  hours  last  year.  Five  hundred  problems 
were  undertaken  in  150  areas  of  science  and  engi- 
neering. In  the  course  of  the  research,  131  Doctor  of 
Philosophy  degrees  were  earned  and  studies  com- 
pleted for  380  Master  of  Science  degrees. 

Of  the  $14  million,  $9.8  million  went  to  salaries 
and  $4.2  million  for  equipment,  supplies,  construction 
and  overhead.  Most  of  the  research  was  financed  from 
outside  the  University;  65  per  cent  by  the  Federal 
Government,  10  per  cent  by  other  State  of  Illinois 
units,  10  per  cent  by  pri\'ate  industry.  Uni\'ersity  re- 
search fimds  proN'ided  15  per  cent. 

The  eighth  Summary  of  Engineering  Research, 
lists  the  projects,  giving  title,  sponsor,  investigators, 
summary  of  work,  and  publications  resulting  arranged 
by  departments  and  laboratories  of  the  college.  Stim- 
maries  are  available  in  departmental  offices  and  the 
College  Publications  Office,  112  Engineering  Hall. 

For  all  disciplines  the  University  of  Illinois  ranks 
sixth  among  the  nation's  institutions  of  higher  learn- 
ing in  dollar  \olume  of  federal  research  money.  Ac- 
cording to  a  report  of  the  Eighty-eighth  Congress, 
First  Session,  the  first  ten  in  order  were:  California, 
Massachusetts  Institute  of  Technology,  Columbia, 
Michigan,  Har\ard.  Illinois,  Stanford,  Chicago,  Min- 
nesota, and  Cornell. 
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Dr.  C.  A.  Wentz,  Project  Development  Engineer,  International  Department. 


H 


What  led  me,  a  research  engineer,  into  international 
marketing?  Interest  plus  Phillips  latitude. 


"I  joined  Phillips  to  do  research  and  development.  I 
had  already  looked  at  a  great  many  other  companies, 
both  chemical  and  petroleum.  I  picked  Phillips  for  its 
research  depth  and  diversity. 

"But  a  person's  interests  change.  Mine  led  me  from 
the  lab  to  the  semi-plant  to  process  design  to  market 
research  to  sales  development . . .  international.  All  at 
my  ov\/n  instigation.  All  in  the  five  years  since  I  got 
my  Ph.D.  at  Northwestern. 

"i  know/  people  who've  changed  companies  five  or 
six  times  in  the  same  period,  because  their  interests 
changed.  That's  the  difference  at  Phillips  Petroleum. 
Phillips  offers  the  latitude,  and  allows  you  the  free- 
dom, to  grow  in  the  direction  that  suits  you  best. 
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"Phillips  has  given  me  the  chance  to  'create  myself.' 
I  learn  more  and  more  every  day  about  more  and  more 
things.  That's  what  I  like  most  about  this  company. 
I  feel  I'm  becoming  a  more  complete  person.  If  I  knew 
a  student  who  was  interested  in  any  of  our  areas*; 
that's  exactly  what  I'd  tell  him." 

*To  name  a  few:  petroleum  exploration  and  refining;  hydro- 
carbon research;  synthetic  rubber . . .  carbon  black  . . .  plastics 
and  textile  development . . .  fertilizers  . . .  packaging  . . .  LP-gas 
. .  .  and  many  others. 

To  learn  more  about  Phillips,  contact  James  P.  Jones, 


PHILLIPS  PETROLEUM  COMPANY 
104  E.  P.  BLDG.,  BARTLESVILLE,  OKLA.  74003 
AN     EQUAL    OPPORTUNITY    EMPLOYER 


TH I  N  K  PO W E  R  Think  diesel  power  to  drive 
a  truck  as  big  as  a  tiouse.  Think  power  for  the  fun  of  it,  to 
carry  just  two  people  and  their  camping  gear.  Think  gas 
turbine  power.  Think  marine  power.  Think  rockets  and  mis- 
siles, and  farm  equipment  and  earthmovers.  Think  about  a 
career  with  International  Harvester.  Our  4,000  engineers 
and  technicians  are  thinking  power  for  every  purpose  from 
rocket  thrust  combustion  chambers  to  gas  turbine  tractors 
and  trucks.  We're  the  world's  largest  producer  of  heavy- 
duty  trucks,  a  major  producer  of  farm  and  construction 
equipment— and  we're  doing  very  nicely  in  steel.  Gas  tur- 


bines and  aerospace  equipment  also  are  important  parts  of 
our  POWER  complex.  At  IH,  POWER  is  a  2-billion-dollar-a- 
year  plus  business,  with  research  and  engineering  one  of 
our  biggest  budget  items.  We  need  engineers!  We  espe- 
cially need  mechanical,  industrial,  agricultural,  metallurgi- 
cal, general  and  civil  engineers.  If  you're  an  engineering 
graduate  who  is  intrigued  by  POWER  and  its  unlimited 
applications,  you  should  find  yourself  right  at  home  with  us. 

Interested?  Contact  your  Placement  Officer  now  for  a  date  to  see  an  IH 
representative  when  he  visits  your  campus.  Or  if  interviews  are  not  sched- 
uled, write  directly  to  the  Supervisor  of  College  Relations,  International 
Harvester  Company,  401  North  Michigan  Avenue,  Chicago,  Illinois  60611. 


International  Harvester  puts  the  future  in  your  hands 


AN  EQUAL  OPPORTUNITY  EMPLOYER 


Id 
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They're  on  the  job  for  Olin. 


Want  to  join  them? 

Take  the  masked  man  on  the  left,  for  instance. 
He's  actually  a  pharmacologist  on  the  job  in  one 
of  our  Squibb  Division  labs,  testing  out  some  pun- 
gent material  behind  a  sniff-proof  mask.  Take  a 
job  with  us  doing  biochemical  research  and  you'll 
join  him.  You  might  even  be  him;  behind  those 
masks,  who  can  tell? 

The  man  in  the  middle?  He's  Nai  Charden,  a 
loyal,  worthy  and  trusty  fertilizer  tester  for  our 
International  Division.  He  works  in  the  rice  pad- 
dies around  Nongkam  (Thailand),  helping  Olin 
men  check  out  the  effectiveness  of  various  grades 
of  Ammo-Phos    fertilizer. 

And  then  there's  Casper.  (One  of  our  Winches- 
ter boys  gave  him  the  name  during  the  last  20 
seconds  of  his  [Casper's]  life.)  Casper  is  (was) 
on  the  job  for  Olin,  too,  although  he  wasn't  actually 
on  the  payroll.  Unwittingly,  he  helped  an  Olin  team 
in  darkest  Africa  to  test  out  the  new  line  of  sporting 
arms  from  our  Winchester- Western  Division. 

Sounds  interesting? 

Well,  there's  a  hedge,  of  course. 

We  can't  promise,  for  example,  that  the  minute 
you're  off  campus  you'll  be  on  safari.  And  we're  not 
saying  you'll  walk  out  of  your  dorms  and  into 
the  jungle. 

What  we  are  offering  is  a  unique  chance  to  pick 
your  career  out  of  an  incredibly  wide  spectrum 
of  opportunities  in  specialized  fields :  engineering, 


science,  liberal  arts,  business  administration— you 
name  it. 

And  we  are  definitely  offering  you  a  chance  to 
train  and  work  with  some  of  the  sharpest  people  in 
your  field  (native  scouts  and  target  lions  notwith- 
standing). You  will  pick  up  right  where  you  leave 
off  at  graduation  and,  with  crack  specialists,  start 
probing  the  intricacies  of  your  special  area.  Most 
important,  you  will  learn  by  doing.  (At  Olin,  a  guy 
is  always  learning  because  he  is  always  doing, 
always  looking  for  new  ways  to  do  new  things. 
Which  is  one  way  of  saying  there's  no  end  of  op- 
portunity at  Olin.) 

Interesting  people  are  on  the  job  for  Olin,  all  over 
the  world.  And  they're  doing  interesting  things. 

Want  to  join  them? 

There's  no  hedge  on  this  score;  no  gimmick, 
either. 

In  fact,  all  you  have  to  do  is  get  in  touch  with 
Mr.  M.  H.  Jacoby  (he's  our  College  Relations 
Officer)  at  Olin,  460  Park  Avenue,  New  York,  N.Y. 
10022.  He'll  answer  any  questions  you  might  have, 
and  if  he  can't  answer  them  he'll  send  you  to  the 
fellow  who  can.  And  if  you've  got  a  healthy  curi- 
osity (and  what  graduate  worth  his  salt  hasn't?) 
you'll  find  that's  just  the  beginning. 

Start  out  talking  to  Mr.  Jacoby  and  there's  no 
telling  where  you'll  wind  up.  ( You  may  have  shoul- 
dered a  .22,  but  we'll  give  odds     ^-^-g  • 
you've  never  wielded  a  machete.)    %^  1 1 1f^ 
(An  equal  opportunity  employer) 
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How  do  you  test  a  product 

that's  six  miles  long? 

Or  reduce  the  size  of  something 

almost  too  small  to  see? 


TOUGH  jobs. .  .typical  of  the  engineering 
work  being  done  day  after  day  at 
Western  Electric,  the  manufacturing 
and  supply  unit  of  the  Bell  System.  And  you 
can  have  a  hand  in  solving  problems  like  these. 
The  six-mile  product  was  a  complete  tele- 
phone cable.  How  to  test  it  before  it  was 
buried  underground  —  before  modifications, 
if  necessary,  became  time-consuming  and  ex- 
pensive? The  solution  was  to  design  an  "arti- 
ficial cable"  —  a  model  a  few  inches  in  length 
whose  electrical  characteristics  matched 
those  of  the  full-size  cable.  In  this  way,  engi- 
neers learned  which  type  of  cable  would  do 
the  job  best,  how  many  repeater  stations 
would  be  needed,  and  where  repeater  equip- 
ment should  be  installed.  Artificial  cable  lets 
us  anticipate  and  solve  many  other  problems 
. . .  before  they  ever  arise. 

The  small  product  was  a  thin  film  circuit 
—  an  electrical  path  only  thousandths  of  the 
thickness  of  a  human  hair.  How  do  you  de- 
sign equipment  to  make  certain  parts  thinner, 
to  increase  resistance,  without  altering  other 
parts?  WE  engineers  used  capillary  action  to 
bring  liquid  only  to  the  desired  areas  —  and 
electrolysis  brought  about  the  precise  reduc- 
tion. It's  quick  in  the  telling,  but  it  took  sharp 
minds  to  arrive  at  this  solution. 


Western  Electric  needs  more  sharp  minds. 
Whatever  your  field  is,  there  are  plenty  of 
opportunities  for  interesting  work,  and  for 
rapid  advancement.  If  you  set  the  highest 
standards  for  yourself  and  seek  a  solid  future 
—  we  want  to  talk  to  you!  Be  sure  to  arrange 
a  personal  interview  when  the  Bell  System 
recruiting  team  visits  your  campus.  And  for 
detailed  information  on  the  opportunities 
that  await  you,  get  your  copy  of  the  Western 
Electric  Booklet  "Opportunities  in  Engineer- 
ing and  Science"  from  your  Placement  Offi- 
cer. Or  write:  College  Relations  Staff  Man- 
ager, Western  Electric  Co.,  Room  2510A, 
222  Broadway,  New  York,  N.  Y.  10038.  An 
equal  opportunity  employer. 


^mSh^^^tern  Electric 

'- -'  MANUFACTURING  &  SUPPLY  UNIT  Of  THE  BELL  SVSIEM 
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To  Continue  To  Learn  And  Grow . . . 


...  is  a  basic  management  philosophy  at  Delco  Radio 
Division,  General  Motors  Corporation.  Since  its  in- 
ception in  1936,  Delco  Radio  has  continually  expanded 
and  improved  its  managerial  skills,  research  facihties, 
and  scientific  and  engineering  team. 

At  Delco  Radio,  the  college  graduate  is  encouraged 
to  maintain  and  broaden  his  knowledge  and  skills 
through  continued  education.  Toward  this  purpose, 
Delco  maintains  a  Tuition  Refund  Program.  Designed 
to  fit  the  individual,  the  plan  makes  it  possible  for  an 
ehgible  employee  to  be  reimbursed  for  tuition  costs  of 
spare  time  courses  studied  at  the  university  or  college 
level.  Both  Indiana  University  and  Purdue  University 
offer  educational  programs  in  Kokomo.  In-plant  gradu- 
ate training  programs  are  maintained  through  the  off- 
campus  facilities  of  Purdue  University  and  available  to 


employes  through  the  popular  Tuition  Refund  Program. 

College  graduates  will  find  exciting  and  challenging 
programs  in  the  development  of  germanium  and  sihcon 
devices,  ferrites,  solid  state  diffusion,  creative  packag- 
ing of  semiconductor  products,  development  of  labora- 
tory equipment,  rehabihty  techniques,  and  apphcations 
and  manufacturing  engineering. 

If  your  interests  and  qualifications  Ue  in  any  of  these 
areas,  you're  invited  to  write  for  our  brochure  detailing 
the  opportunities  to  share  in  forging  the  future  of 
electronics  with  this  outstanding  Delco-GM  team. 
Watch  for  Delco  interview  dates  on  your  campus,  or 
write  to  Mr.  C.  D.  Longshore,  Dept.  135A,  Delco 
Radio  Division,  General  Motors  Corporation,  Kokomo, 
Indiana. 

An  equal  opportunity  employer 


solid  stole  electronics S 
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Delco    Radio    Division    of    General    Motors 
Kokomo,    Indiana 


You'll  do  much  more  than  watch. 


As  a  young  college  grad  joining  Pan  Am's  team  of  range 
professionals  you'll  get  the  best  pad-side  seat  in  the  nation. 
Before  you  know  it,  you'll  be  engineering  the  tracking, 
telemetry,  communications,  data  handling  and  display  sys- 
tems for  many  of  the  nation's  major  space  shots  along  the 
10,000  miles  of  the  Eastern  Test  Range  from  Cape  Ken- 
nedy to  the  Indian  Ocean. 

Your  job  in  Systems  Engineering,  Operations  Engineering 
or  Engineering  Administration  will  put  you  closer  to  Gemini, 
Apollo,  MOL  and  Voyager  than  you  could  get  anywhere  else 
in  the  aerospace  business. 


You  learn  a  lot  of  tough,  down-to-earth,  highly  imaginative 
hardware  and  systems  engineering  that  is  as  far-out  tech- 
nically as  the  space  action  it  supports.  And  you'll  soon 
find  that  you're  equally  comfortable  with  a  wide  range  of 
specialties  (radar,  telemetry,  electrical,  optics,  command/ 
control,  timing,  hydraulics,  statistics,  infrared,  orbital 
mechanics,  structures,  aeronautics,  instrumentation, com- 
munications, etc.). 

Talk  to  your  Placement  Director.  It  could  be  your  first  step 
to  the  Cape.  Or  write  for  more  information  to  Manager  of 
College  Relations,  Dept.  505  B-1. 


«^    GUIDED  MISSILES 
^^    RANGE  DIVISION 
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PAN  AMERICAN  WORLD  AIRWAYS.  INC. 
750  S  ORLANDO  AVENUE,  COCOA  BEACH,  FLORIDA 
An  Equal  Opportunity  Employer  (M&F) 
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E     D     I    T  O   R 


From   a   Calendar-Conscious  Reader 

To  the  Editor: 

Hail  the  Technograph!  You  have  done  it  again! 
The  jam-packed  thirty-two  page  December  issue 
arrived  as  usual,  about  one  month  late,  containing 
twenty  and  one  half  pages  of  exciting  advertisements 
(not  counting  the  three  on  the  covers)  and  ten  and 
one  half  pages  of  articles  pertinent  to  such  a  maga- 
zine. 

May  I  make  the  following  suggestions: 

1.  Date  the  issue  intended  for  January,  "February", 
so  that  even  though  a  month  late  your  readers 
will  be  deceived  into  thinking  they  are  reading 
a  current  issue.  Then  continue  this  process. 
Now  you  may  say,  "\^'hat  will  we  do  for  a 
January  issue  to  keep  the  file  complete?"  The 
answer  is,  "Do  the  same  thing  we  do  with 
February  29th  on  non-leap-year  years." 

2.  Do  your  readers  a  fa\  or  and  place  all  the  perti- 
nent articles  in  the  front,  together,  so  they 
don't  have  to  leaf  through  endless  pages  of  ad- 
vertisements. 

3.  Assuming  a  twenty-five  percent  turnover  in 
readers  every  year,  (this  assumption  based  on 
incoming  freshman  and  graduating  seniors), 
a  yearly  poll  should  be  run  to  deteirnine  the 
type  of  articles  your  readers  prefer.  This  could 
easily  be  done  by  printing  a  form  in  the  Tech- 
nograph listing  various  areas  of  interest  covered 
in  the  past  with  a  blank  for  writing  in  special 
areas  of  interest.  The  form  could  then  be  clipped 
out  and  either  dropped  off  at,  or  mailed  to,  the 
Technograph  office. 

I  have  criticized  the  Technograph  in  areas,  but  I 
have  also  offered  solutions.  The  Technograph  can  be 
made  into  an  easily  read,  interesting,  and  infomiative 
publication  as  such  should  be. 

]un  Martin 
Senior,  Electrical  Engineering 

We  always  appreciate  criticism  from  our  readers.  Being 
students  ourselves,  we  would  prefer  help,  but  interest 
beats  apathy. 

Numerous  factors  can  cause  publication  delays:  late 
copy,  late  advertising  plates,  materials  lost  in  the  mail, 
insufficient  coordination  between  staffs.  Some  factors  are 
within,  some  are  beyond  our  control.  Production  schedules 
usually  improve  as  the  year  progresses. 


Our  advertisers  hold  the  life  of  the  magazine  in  their 
hands,  as  long  as  we  continue  free  distribution.  They 
might  not  appreciate  being  segregated. 

We  have  conducted  polls  in  the  past,  and  have  talked 
about  conducting  one  again.  Perhaps  your  letter  was  the 
impetus  we  needed. 

Out  of  the  Booze  at  Biddie's 

To  tlie  Editor: 

Recently  while  enjoying  a  beer  at  Biddies  a  few 
friends  and  I  came  to  discuss  our  physics  instructors. 
One  related  to  me  that  his  sophomore  physics  pro- 
fessor was  reported  to  have  approached  the  union 
infomiation  desk  and  addressed  the  student  behind 
the  counter.  "Young  man,"  he  said,  "I  hope  you  will 
be  able  to  help  me  find  my  car.  I  parked  it  next 
to  a  big  gray  building,  but  I  can't  remember  where 
the  building  was  located." 

Another  friend  then  related  that  while  returning 
to  his  dorm  one  e\ening  he  chanced  to  meet  one 
of  his  graduate  instructors  and  stopped  him  to  chal- 
lenge an  idea  that  had  been  presented  in  the  pre- 
\ious  day's  class.  As  the  conversation  ended,  the 
graduate  instructor  turned  to  leave,  then  turned 
back  toward  my  friend  and  asked,  "Which  way  was 
1  going  when  you  stopped  me?"  My  Biddie  buddy 
said  that  he  indicated  the  requested  direction  and 
then  his  instmctor  replied,  "Oh,  then  I've  eaten  dinner 
and  am  on  my  way  home." 

Dan  Nix 
Senior,  Industrial  Engineering 


•'0(    oil   the    boottis    at    'Biddii 
engineers." 


have    to    gel    one    behind    some 
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If  it  has  been 
necessary  to 
pick  up  some  in- 
structive experi- 
ence before  se- 
lecting a  long- 
haul  employer, 
that's  fine. 


CLASS  OF  '61 


CLASS  OF  '60 


01  ASS  OF  '59 


CLASS  OF  '58 


The  box  below  permits  a  chemical  engineer,  just  for  kicks,  to  test  himself  for 
possible  interest  in  our  kind  of  problems.  Bright  M.E.s,  E.E.s,  and  other  engi- 
neers will  pick  up  enough  of  the  general  idea  to  transpose  the  test  to  their  own 
fields  of  competence.  The  next  step  would  be  to  drop  us  a  line  about  yourself 
and  your  ambitions.  If  mutuality  of  interest  develops  and  if  the  mundane  matter 
of  compensation  should  come  up,  we  feel  that  now  and  far  into  the  foreseeable 
future  we  can  afford  the  best. 

EASTMAN  KODAK  COMPANY,  Business  and  Technical  Personnel  Dept. 
Rochester,  N.Y.    14650 

An  equal-opportunity  employer  offering  a  choice  of  three  communities:  Rochester,  N.  Y.,  Kingsport,  Tenn..  and  Longview.  Tex. 


We  can  react  diketene  and  tort. -butyl  alcohol  to  lert. -butyl 
acetoacetate  |CH.;COCH^,COOC(CH.,).,  ]  by  methods 
that  bring  the  price  down  to  $3.50  a  pound— about  one- 
sixth  the  prevailing  research-quantity  price— with  the  usual 
prospect  for  a  substantial  further  plunge  as  volume  de- 
velops. A  plunge  to  reach  the  price  level  of  methyl  aceto- 
acetate and  ethyl  acetoacetate,  two  currently  large-vol- 
ume acetoacetic  esters  of  ours,  is  unlikely.  The  tert. -butyl 
ester,  however,  has  an  advantage  over  the  other  two.  When 
alkylated    to   CH.,COCHRCOOC(CH.,).,.    mere    heating 


with  a  trace  of  acid  catalyst  drives  olf  first  (CH3)oC  -CHo 
and  then  COo,  leaving  CH.,COCH._,R.  With  the  cheaper 
acetoacetate  esters  for  making  ketones,  there  is  no  such 
neat  cleavage.  There  the  ethyl  or  methyl  group  has  to  be 
hydrolyzed  off,  and  if  R  happens  to  be  hydrolysis-sensitive 
itself,  poof  goes  the  yield.  This  same  readiness  of  3-alkyI- 
ated  tert. -butyl  acetoacetic  esters  to  split  out  isobutylene 
and  then  decarboxylate  opens  up  promising  routes  also  to 
carboxylic  acids,  pyrroles,  pyrazalones,  uracils,  and  cou- 
marins. 


Now  assume  we  have  large  supplies  of  diketene  and  tert.-biUvl  alcohol,  as  inilced  we  do. 
The  problem:  multiply  their  combined  economic  value  to  many  times  the  sum  of  their  separate  values. 
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SIX  G-E  J93  ENGINES  push  USAF  XB-70  to  MACH  3. 


JACK  WADDEY,  Auburn  U.,  1965,  translates 
customer  requirements  into  aircraft  elec- 
trical systems  on  a  Technical  Marketing 
Program  assignment  at  Specialty  Control  Dept. 


PAUL  HENRY  is  assigned  to  design  and  analysis 
of  compressor  components  for  G.E.'s  Large 
Jet  Engine  Dept.  He  holds  a  BSME  from  the 
University  of  Cincinnati,  1964. 


ANDY  O'KEEFE,  Villanova  U.,  BSEE,  1965,  Manu- 
facturing Training  Program,  works  on  fabrica- 
tions for  large  jet  engines  at  LJED,  Evendale, 
Ohio. 


A  PREVIEW  OF  YOUR  CAREER  AT  GENERAL  ELECTRIC 

Achieving  Thrust  for  Mach  3 


When  the  North  American  Aviation  XB-70  establisheci  a  mile- 
stone by  achieving  Mach  3  flight,  it  was  powered  by  six 
General  Electric  J93  jet  engines.  That  flight  was  the  high 
point  of  two  decades  of  G-E  leadership  in  jet  power  that 
began  when  America's  first  jet  plane  was  flown  in  1942.  In 
addition  to  the  30,000-pound  thrust  J93's,  the  XB-70  carries  a 
unique,  240-kva  electrical  system  that  supplies  all  on-board 
power  needs— designed  by  G-E  engineers.  The  challenge  of 
advanced  flight  propulsion  promises  even  more  opportunity 
at  G.E.  GETF39  engines  will  help  the  new  USAF  C-5A  fly  more 
payload  than  any  other  aircraft  in  the  world;  the  Mach  3 
GE4/J5  is  designed  to  deliver  50,000-pound  thrust  for  a  U.S. 
Supersonic  Transport   (SST).   General    Electric's   involvement 


in  jet  power  since  the  beginning  of  propellerless  flight  has 
made  us  one  of  the  world's  leading  suppliers  of  these  prime 
movers.  This  is  typical  of  the  fast-paced  technical  challenge 
you'll  find  in  any  of  G.E.'s  120  decentralized  product  opera- 
tions. To  define  your  career  interest  at  General  Electric, 
talk  with  your  placement  officer,  or  write  us  now.  Section 
699-15,  Schenectady,  N.Y.  12305.  An  Equal  Opportunity  Em- 
ployer. 

Progress  Is  Our  Most  Imporfanf  Prodvcf 

GENERAL^ELECTRIC 
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gineering 
the  Body 


New  Westinghouse  Jet  Set  gives  you  a  beautiful  picture. 


even  when  it's  off 


The  picturetube  doesn't  stare  back 
at  you.  And  there's  no  wait  for  warm- 
up  because  it's  Instant-On  '  television. 
Turned  on.  Jet  Set  delivers  a  soft, 


clear,  easy-on-the-eyes  picture.  New 
Memory  Fine  Tuning  lets  you  pre-tune 
each  channel  for  best  pictureand  sound. 
Set  it  once — and  forget  it. 


Turned  off,  Jet  Set  doesn't  even  look 
like  a  TV  set.  But  off  or  on,  it's  beautiful. 

Westinghouse  makes  a  product  so 
you'll  enjoy  it — any  way  you  look  at  it. 


You  can  be  sure  if  It's  Westinghouse 


For  information  on  a  career  at  Westinghouse.  an  equal  opportunitv  employer, 
write  L.  H.  Noggle.  Weslmghouse  Educational  Center.  Pittsburgh.  Pa.  15221. 
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DISCIPLINE  UNDER  CONSTRUCTION 

Do?i  Johnston  tries  to  bring  some  order  out  of  the  miiii- 

erous  new  disciplines  emerging  between  engijieering  and 

7nedicine. 

ONLY  ONE  WILD  BLAST  A  MONTH 

Larry  Schwalbe,  a  Ul  engineer  studying  in  Berlin,  de- 
scribes the  more  libenil  European  educational  system  and 
how  students  react  to  it. 

IS  SCIENCE  WORTH  MORE  THAN  CIGAREnES? 

Stuart  Umpleby  reports  some  of  the  background  issues 
in  the  current  debate  on  govermnent  science  policy  as 
outlined  by  two  outstanding  scientists  who  spoke  on 
catupus  recently. 

IF  YOU'RE  NOT  SPENDING  YOUR  SUMMER  IN  FORT 
LAUDERDALE  .  .   . 

Don  Bissell  reviews  a  recent  survey  which  suggests  ways 

to  psyche  out  industrial  representatives  in  order  to  get 

an  interesting  summer  job. 


EDITORIAL 

The  honors  program  is  not  an  end  in  itself, 

ENGINEERING  CAMPUS 

The  Student-Faculty  Liason  Conimittee  has  advocated  six 
hours  of  unrestricted  elcctives  for  all  curricula.  A  large 
immber  of  students  are  following  Professor  Tykocinefs 
course  in  the  science  of  research. 

LETTERS 

Mr.  Borton  replies  to  Rudy  Berg,  and  Alan  Halpern 
suggests  that  each  society  should  reconsider  its  purpose. 


COVER 

The  synthesis  of  the  physical  sciences  with 
the  7iatural  sciences  is  being  attempted  for 
the  purpose  of  uncovering  the  secrets  of 
reconstructing  and  duplicating  human  body 
functions.  This  is  the  subject  of  the  article 
by  Don  Johnston  on  page  8  and  the  theme 
of  this  montlfs  cover  by  Don  Bissell. 


EE,  ME,  ChE,  Physics  and  Chemistry  Graduates 


An  exciting  gro\A/th  curve  can 
be  a  tantalizing  inducement 
for  you  to  consider  a 
company  like  Xerox. 


What's  behind  the  curve  is  even  more  important. 

The  first  thing  that  you  will  find  is  that  it's  made  up  of 
more  than  a  single  line . . .  more  than  a  product  line  of  the 
world-famous  office  copiers  that  continue  to  provide  so 
much  growth  impetus. 

But  the  closer  you  look,  the  more  you'll  see  of  the  story 
behind  our  growth,  and  the  opening  chapters  of  the  new 
growth  stories  ahead  for  Xerox  and  its  people. 

Now  you're  getting  to  the  real  reasons  why  we're  look- 
ing for  more  new  graduates  than  ever  in  the  history  of 
Xerox  — more  than  400  from  the  classes  of  '66  alone. 

In  the  near  term,  we  forecast  an  ever  lengthening  list 
of  products  and  systems  for  offices,  schools  and  govern- 
ments, on  a  global  scale.  Not  exclusively  new  copying  ma- 
chines, but  also  document  management  systems  which 
reduce,  consolidate  and  distribute  information,  making  it 
more  readily  accessible  to  the  man  who  needs  it.  As  fast 
as  he  needs  it.  These  are  in  our  R&D  pipelmes  today. 

In  the  longer  view,  the  answers  will  come  from  our 
deepening  studies  of  graphic  communications  which  em- 
brace the  entire  spectrum  of  communications  in  a  graphic 
sense:  the  formulation,  reception,  transmission,  recording, 
storing,  retrieving,  processing,  copying  and  presentation  of 
any  meaningful  images. 


It  all  adds  up  to  growth.  But  it's  horizontal  as  well  as 
vertical.  More  interdisciplinary  than  most  people  realize. 

We  think  it's  the  kind  of  growth  that  makes  opportuni- 
ties like  these  take  on   real   meaning  for  the  new  grad: 

FUNDAMENTAL  AND  APPLIED  RESEARCH  (PhD,  MS  or 
BS  in  the  fields  of  Physics,  Chemistry,  Optics  and  Photo- 
graphic, and  Engineering  Sciences.)  Emphasis  here  is  on 
experimentation  and  imaginative  problem  solving. 

ENGINEERING  (BS,  MS  in  ME,  EE,  ChE.  Also,  openings 
for  majors  in  optics,  photographic  sciences,  mathematics, 
physics  and  engineering  physics.)  Emphasis  here  is  on 
creativity  and  imaginative  problem  solving. 

MANUFACTURING  (BS,  MS  in  ME,  EE,  IE,  ChE,  Physics 
or  Chemistry.  Involves  instrumentation,  methods  engineer- 
ing, time  study  and  chemical  engineering;  cost  and  pro- 
duction control;  quality  control.) 

For  further  information,  contact  your  Placement  Director 
or  write  directly  to  Mr.  Stephen  G.  Crawford,  Xerox  Corpo- 
ration, P.O.  Box  1540,  Rochester,  New  York  14603. 


XEROX 


An  Equal  Opportunity  Employer  (M&F) 
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CLIMB  WITH  US 


Go  with  International 
Harvester.  We're  a  major  company  on  the  moi'e  in  every 
area  from  farm  and  construction  equipment  to  marine  en- 
gines to  utility  vehicles.  Illustrated  is  the  new/  Sportop  ver- 
sion of  the  famous  International®  SCOUT.  Equipped  with 
optional  4-wheel  drive  and  turbocharger,  it  can  go  any- 
where fast.  You  probably  think  of  us  as  a  company  that  is 
big  in  farm  machinery.  We  are.  But  we  are  also  the  world's 
largest  producer  of  heavy-duty  trucks,  a  leader  in  earth- 
moving  equipment,  steelmaking,  too.  We  also  produce  spe- 
cial components  for  the  aerospace  industry.  All  this  adds 


up  to  a  more  than  2-billion-doIlar  business  in  POWER  — 
mechanical  power  for  a  world  moving  faster  every  year. 
We  need  engineers.  Now.  We  need  mechanical,  industrial, 
agricultural,  metallurgical,  general,  civil  and  electrical  en- 
gineers. At  IH,  you  will  find  an  exceptional  combination  of 
opportunity,  responsibility  and  individual  treatment.  We 
make  over  1,000  power  products.  We  don't  spin  our  wheels. 

Interested?  Contact  your  Placement  Officer  now  for  a  date  to  see  an  IH 
representative  wtien  tie  visits  your  campus.  Or  if  interviews  are  not  sched- 
uled, write  directly  to  ttie  Supervisor  of  College  Relations,  International 
Harvester  Company,  401  North  Michigan  Avenue,  Chicago,  Illinois  60611. 


'1 


International  Harvester  puts  the  future  in  your  hands 


AN   EQUAL  OPPORTUNITY   EMPLOYER 


11 
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editorials 


ifidlS     represent  the  opinion  of 
majority  of  the  Technograph  staff. 


The  honors  program  is  not  an  end  in  itself 


The  College  honors  program  has  made  considerable  progress 
over  die  past  two  years.  However  the  pmpose  of  a  special  program 
for  honors  students  seems  to  be  misunderstood  by  a  few  educators 
in  the  College  of  Engineering. 

An  honors  program  is  of  course  a  device  for  educational  experi- 
mentation. New  innovations  and  new  courses  are  often  tried  out 
on  honors  students  before  being  introduced  in  the  general  curric- 
ulum. 

A  few  faculty  members,  however,  have  defined  the  honors 
program  as  a  system  of  privileges  designed  to  reward  students 
with  high  academic  records.  Such  a  definition  of  an  honors  pro- 
gram can  lead  to  the  ridiculous  notion  that  any  desirable  educa- 
tional reform  should  be  restricted  to  honors  students. 

So  far  the  College  Honors  Council  seems  to  have  interpreted 
its  purpose  liberally  and  has  recognized  that  it  is  not  dealing 
simply  with  a  small  though  outstanding  group  of  students.  The 
Honors  Council  is  also  in  charge  of  a  powerful  device  for  educa- 
tional innovation.  Whatever  programs  prove  successful  and  desir- 
able for  honors  students  should  be  incorporated  throughout  the 
College  to  whatever  extent  possible. 

The  Honors  Council  seems  to  realize  the  very  far-reaching 
benefits  of  special  opportunities  for  education  outside  the  class- 
room such  as  the  April  conference  on  direct  energy  conversion. 
Such  programs  help  to  convince  students  that  knowledge  has 
an  intrinsic  as  well  as  a  market  value.  The  mere  existence  of 
such  programs  may  help  some  students  realize  that  ultimately 
they  themselves  rather  than  employers  or  parents  are  the  primary 
beneficiaries  of  their  education. 

The  purpose  of  an  honors  program  is  not  simply  to  cater  to 
a  grade-point  elite  but  to  improve  educational  programs  and 
student  motivation  throughout  the  College. 
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Something  happens  to  engineering  grads  when  they  become  range 
professionals  for  the  nation's  number  one  space  watchers  at  the  ETR. 


After  a  while  they  discover  they've  outgrown  their 
formal  baccalaureate  or  graduate  degree  title. 
Whatever  their  specialty  in  college,  they've  broad- 
ened their  education  to  include  knowledge  in  many 
areas:  pulse &CW  radar;  telemetry;  I R /optics;  com- 
munications; data  handling,  reduction  and  display; 
frequency  control  and  analysis;  command/control; 
timing  and  firing;  underwater  sound;  propellant 
handling  and  storage;  plant  engineering. 

This  versatility  that  our  engineers  develop  goes  a 
long  way  in  explainmg  how  we've  carved  out  such 
an  outstanding  record  in  planning,  engineering  and 
directing  operation  of  the  Air  Force's  multimillion 
dollar  complex  of  advanced  tracking,  telemetry, 


communications,  data  handling  and  display  sys- 
tems from  Cape  Kennedy  to  the  Indian  Ocean. 

The  future  holds  even  greater  challenges.  To  sup- 
port Apollo  and  approximately  70  other  ambitious 
missile  and  space  programs  now  under  way,  we're 
updating  the  entire  global  range.  Right  now  we're 
planning  and  developing  range  support  systems 
to  handle  the  sophisticated  space  missions  to 
come  —  synchronous  orbits,  rendezvous,  docking, 
manned  lunar  flights,  interplanetary  voyages. 

If  you're  interested  in  developing  into  a  range  pro- 
fessional, see  your  Placement  Director,  or  write 
to  Manager  of  College  Relations,  Dept.  300-C. 


^Sfi 


f^s^    GUIDED  MISSILES 
^F    RANGE  DIVISION 

PAN      AMERICAN      WORLD      AIRWAYS,      INC. 

750   S    ORLANDO   AVfNUE     COCOA    BEACH.    FLORIDA 

An  Equal  Oppcrlunity  Employer,  M4F 
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SOPHISTICATION  IN  APPROACH, 
DIVERSITY  IN  PROGRAMS 


Creative  scientists  and  engineers  with  advanced  degrees  are  invited 

to  investigate  career  opportunities  with  one  of  the 

nation's  foremost  research  and  technical  service  organizations 


Booz,  Allen  Applied  Research  has  en- 
joyed conspicuous  success  in  solving 
complex,  non-routine  problems  and  de- 
veloping new  products  and  processes 
for  industry,  government  and  the  armed 
forces.  So  much  success,  in  fact,  that 
we  are  in  need  of  new  talent  to  meet 
new  and  still  greater  challenges  in: 

APPLIED     RESEARCH    AND 
ANALYSIS 

Operations  Research  —  Operations 
Analysis  —  Systems  Analysis  —  Applied 
Mathematics  —  Mathematical  Analysis 
—  Statistical  Analysis —  Environmental 
Analysis  —  Communication  Studies  — 
Technical  Program  Planning  —  Reliabil- 
ity —  Computer  Applications. 

PRODUCT    DESIGN   AND 
DEVELOPMENT 

Electronic  and  Mechanical  Product  De- 
velopment—  Industrial  Design  —  Com- 
mercial Service  Products  and  Equip- 
ment. 

CHEMICAL    TESTING    AND 
DEVELOPMENT 

Problem  Solving  in  Chemistry — Bac- 
teriology—  Toxicology  —  Pilot  Plant  De- 


sign and  Development — Chemical  Mar- 
keting Research  —  Synthetic  Resins  — 
Protective  Coati  ngs  —  Detergents  —  Or- 
ganic  Synthesis  —  Physical  Testing  — 
Chemical  Analysis — Food  Technology — 
Cosmetics — New  Product  Development. 

We  seek  creative  scientists  and  engi- 
neers with  advanced  degrees — individ- 
uals with  a  bent  for  both  the  practical 
and  the  theoretical,  who  can  come  to 
grips  with  projects  which  freely  cross 
disciplinary  boundaries. 

What  do  we  offer  in  return?  A  con- 
stant flow  of  diversified,  intellectually 
stimulating  assignments,  which  you 
may  pursue  individually  and/or  as  a 
member  of  interdependent  teams.  At- 
tractive remuneration  and  broad  career 
benefits  including  encouragement  of 
advanced  study.  A  wholly  professional 
working  environment  combining  the 
best  elements  of  the  industrial  and  the 
academic.  Most  important,  a  future 
limited  only  by  the  bounds  of  your  own 
capabilities.  For  further  information, 
please  send  your  resume  to  Mr.  Robert 
Flint,  Director  of  Professional  Appoint- 
ments. 


BOOZ.  ALLEN  APPLIED  RESEARCH  inc. 

135  South  LaSalle  Street.  Chicago.  Illinois  60603 

New  York  •  Washington  •  Cleveland  •  Chicago  •  Kansas  City  •  Los  Angeles 

An   equal   opportunity  employer  (MiF) 


TECHNOGRAPH      March,  1966 


Yell  it  out  the  window! 


or  whisper  it  over  his  MOTRAN  Radio* 


THE   PROBLEM:   how  can  you  be 

SURE  YOUR   MAN    IN   THE  TRUCK   MAKES  THE  SECOND   STOP  FIRST? 


You  might  try  the  megaphone  if  you're  not  too  con- 
cerned about  the  message.  But  if  it's  one  that  has 
to  get  through  .  .  .  better  you  flip  a  switch  and  tell 
it  to  him  over  his  Motorola  MOTRAN  2-way  radio. 

As  a  matter  of  fact,  for  any  2-way  communications 
problem,  Motorola  engineers  more  than  likely  have 
the  solution  ...  or  they'll  find  it.  They've  been  in 

*M0TRAN  —  Motorola  Mobile  2-way  Transistor  Radio 


TRUST    THIS    EMSIGNIA 


the  business  since  it  began,  and  just  about  every 
significant  development  in  2-way  radio  since  1940 
has  been  by  Motorola. 

It  was  no  small  task  to  design  a  pocket-sized  radio 
pager  that  could  reach  a  doctor  20  miles  away  on  a 
golf  course. 

Motorola  did  that  too! 


WHEREVER    YOU    FIND    IT 


MOTOROLA 
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DISCIPLINE  UNDER  CONSTRUCTION 


Engineering  techniques  have  recently  proved  valuable  in  discovering 
the  secrets  of  the  life  sciences.  A  challenging  new  field  is  emerging 
for  engineers  with  an  interest  in  the  natural  as  well  as  the  physical 
sciences. 


by  Don  Jofinston 

Cape  Kennedy  "satellite  specials"  are  accepted  as 
everyday  events.  New  and  better  products  appear 
on  retailer's  shelves  daily.  And  the  world  seems  to 
shrink  as  airlines  boast  of  faster  and  faster  planes. 
Yet  in  this  age  of  emphasis  on  engineering  and  tech- 
nology the  oldest  and  most  challenging  engineering 
problem  known  to  man— the  functioning  of  his  own 
body— remains  unsolved. 

Of  course  physiologists  and  biologists  have  been 
investigating  living  systems  for  many  years  in  an 
effort  to  see  what  makes  man  "tick."  But  in  spite 
of  their  efforts,  the  life  sciences  have  fallen  short 
of  their  goal  of  understanding  the  intricate  function- 
ing of  the  human  body.  Dr.  John  S.  Gray,  professor 
of  physiology  at  the  Northwestern  University  Med- 
ical School,  has  illustrated  this  shortcoming  quite 
well   with   a   parable. 

"Imagine  a  race  of  brilliant  but  primitive 
jungle  dwellers  who  have  just  captured  from 
our    strange    civilization    a    television    set.    ^^'ith 


Don  Johnston  is  o  senior  in  Gen- 
eral Engineering  with  the  iournol- 
ism  secondary  field  option.  He  is 
a  member  of  the  ISGE  and  En- 
gineering  Council  and  is  presently 
serving  as  secretary  for  both 
organizations. 


great    enthusiasm    they    dissect    it   into    its    ele- 
mentary components,   which  their  expert   taxon- 
omists   find   they   can  neatly  classify  into   con- 
ductors,    resistors,     capacitors,     and     inductors. 
Eventually,  having  learned  absolutely  everything 
there  is  to  know  about  these  components,  they 
declare  a  national  holiday  to  celebrate  the  trium- 
phant attainment  of  their  goal  of  understanding 
how  a  television  set  works." 
But  obviously  these  aborigines  have  missed  their 
mark.  Though  it  is  essential  to  know  the  functions 
of  resistors,  inductors,  and  capacitors,  an  investigation 
of  how  a  television  set  works  must  also  include  an 
analysis  of  the  system  as  a  whole.  Similarly,  the  life 
scientists,  having  dissected  and  examined  the  com- 
ponents of  living  systems,  must  also  analyze  the  in- 
tact   systems    before    claiming    an    understanding   of 
them. 

A   New   Breed   of  Engineers 

Analysis  of  systems  and  sub-systems  has  always 
been  a  prime  function  of  engineering.  So  it  has  come 
nattirally  for  engineers  and  life  scientists  to  join  forces 
to  accomplish  the  task  which  neither  could  alone. 
Co-ordinating  the  efforts  of  these  two  fields  has  in- 
duced the  construction  of  a  new  discipline.  The 
construction  workers  are  a  new  breed  of  men  who 
are  interested  in  both  the  life  sciences  and  engineer- 
ing. Naturally,  not  all  of  these  men  are  equally  in- 
terested in  both  engineering  and  the  life  sciences. 
Those  who  tended  toward  one  field  or  the  other  have 
concentrated  their  efforts  in  that  field  and  ha\e  thus 
created  the  network  of  highways  which  are  being 
lengthened  by  researchers  at  the  University  of  Illinois. 

As  shown  in  the  diagram,  the  three  highways  may 
be    called    Bionics,    Bio    Medical    Engineering,    and 
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Bio  Engineering.  The  first  of  these  sub-discipHnes, 
Bionics,  deals  with  the  investigation  of  a  sub-system 
of  the  bod\'  and  the  design  of  a  mechaiiicMl  and  or 
electrical  analogue  of  the  sub-system. 

Psychology    And    Engineering? 

One  of  the  researchers  in  Bionics  here  at  the  Uni- 
versity of  Illinois  is  John  Russell  who  is  working 
toward  his  Doctorate  in  Electrical  Engineering  with 
a  full  minor  in  psychology.  Under  Professor  H.  Von 
Foerster  of  Electrical  Engineering  and  Biophysics, 
Russell  is  working  to  construct  a  device  \\'hich  \\'ill 
be  used  to  study  the  first  step  in  the  recognition 
of  patterns.  His  apparatus  will  be  a  valuable  re- 
search tool  for  scientists  working  to  construct  a  "pat- 
tern recognition"  de\  ice  which  will  be  analogous  to 
the  mechanism  that  gives  man  sight.  Russell  empha- 
sizes that  his  is  not  a  "pattern  recognition"  device. 
But  from  his  knowledge  of  psychology  and  some  self- 
taught  physiology  of  the  brain  he  has  concluded 
that  such  a  de\'ice  must  perform  two  steps  in  rec- 
ognizing a  pattern. 

First,  certain  general  characteristics  of  the  object- 
such  as  size,  shape,  color,  and  texture— must  be  read 
and    catalogued.    Then,    gi\'en   these    characteristics. 


When    television    images    of    test    patterns 
John    Russell    above — are    processed    by 
they    yield   distinctly    different    images    on 
device    in    the   background    is   the   televisio 


the  device  must  answer  the  question,  "What  is  it?" 
The  very  construction  of  a  "pattern  recognizer"  would 
help  answer  many  of  the  questions  about  man's  sight 
system.  In  addition,  the  device  would  have  several 
practical  applications  such  as  sorting  mail,  analyzing 
reconnaissance  photographs,  and  examining  blood  cell 
slides   in   a   test   for  luekemia. 

Doctor's  Little   Helpers 

.\s  the  name  suggests,  the  second  sub-discipline 
—Bio  Medical  Engineering— deals  with  the  develop- 
ment of  devices  which  will  improve  the  physical 
techniques  of  biology  and  medicine.  Research  in 
biology  laboratories  is  yielding  information  which  was 
unobtainable  before  the  introduction  of  detectors, 
meters,  and  recorders  de\eloped  by  engineers  in  this 
field.  The  medical  devices  fall  into  two  categories, 
therapeutic  and  diagnostic.  Engineering  contributions 
to  the  therapeutic  category  include  artificial  kidneys 
and  heart-lung  machines  presently  used  in  operating 
rooms  to  perform  bodily  fimctions  until  damaged 
organs  can  be  repaired. 

Diagnosis  is  aided  by  an  ever  increasing  number 
of  electronic  devices  which  may  be  connected  at 
various  points  in  the  living  system  to  help  doctors 
"see"  symptoms  which  they  otherwise  might  not 
recognize  imtil  too  late.  This  latter  category  is  es- 
pecially popular  as  a  result  of  the  current  boom  in 
space  experiments.  It  is  necessay  for  the  doctor  on 
earth  to  know  the  condition  of  the  astronaut  in  orbit. 
Diagnostic  instruments  can  collect  information  in  space 
and  communicate  it  to  the  doctor  for  his  analysis. 

One  member  of  the  University  of  Illinois  con- 
struction crew  working  on  this  second  highway  is 
.\aron  A\'erbuch.  He  is  interested  in  diagnostic  in- 
struments and  spent  the  past  summer  in  Zenith's 
research  laboratories  investigating  the  medical  ap- 
plications of  ultrasonic  waves.  "Ultrasonic"  is  derived 
from  the  Latin  words  "ultra",  meaning  'Ticyond",  and 
"sonus"  meaning  "sound".  Thus,  "ultrasonic"  describes 
sound  waves  whose  frequencies  lie  beyond  the  audi- 
ble range.  One  application  of  these  high  frequency 
waves  makes  use  of  the  fact  that  they  are  partially 
reflected  at  tissue  interfaces.  The  resultant  represen- 
tation of  the  tissue  interfaces  is  better  than  can  be 
obtained  with  X-rays.  Thus,  ultra-sound  is  useful 
in  clearly  visualizing  such  things  as  detatched  retinas 
and  some  types  of  tumors.  Averbuch  has  chosen 
ultrasonics  as  the  topic  of  his  doctoral  research.  He 
will  be  working  under  the  guidance  of  Professor  F. 
Dunn  of  Electrical  Engineering  and  Biophysics,  a 
pioneer  in  ultrasonics. 

Not-So-Standard   Problems 

The  third  sub-discipline  to  be  defined,  Bio-Engi- 
neering, deals  with  the  mechanical,  structural 
and  electrical  puzzles  of  the  human  body.  These  prob- 

(ronlinticd  on  next  poiie) 
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Dave  Martin  inserts  a  pressure  transducer  into  a  latex  tube  used  to 
simulate  an  artery.  The  cabinet  in  the  background  houses  an  electro- 
magnetic flowmeter. 

lems  are  similar  to  those  which  engineers  have  devel- 
oped the  techniques  to  solve,  however  with  the 
major  complication  that  they  involve  a  system  very 
different  from  that  for  which  the  techniques  were 
developed. 

Dave  Martin,  working  for  his  Ph.D.  in  Theoret- 
ical and  Applied  Mechanics,  is  involved  in  Bio-Engi- 
neering. Martin  is  assisting  Professor  M.  E.  Clarke  of 
the  T&AM  Department  in  his  investigation  of  the 
Circle  of  Willis— the  dime-sized  blood  distribution  cen- 
ter at  the  base  of  the  brain.  The  Circle  of  WilHs 
distributes  blood  to  all  parts  of  the  brain,  and  defi- 
ciencies in  the  flow  to  certain  regions  may  result  in 
a  stroke  or  poor  mental  health.  Of  course  this  is  a 
fluid  flow  problem,  but  complications  of  pulsating 
rather  than  constant  flow  and  flexible  rather  than 
rigid  conductors  make  it  quite  unique.  Nhirtin  is 
presently  working  with  a  much-enlarged  synthetic 
flow  vessel  to  determine  its  characteristics.  He  is 
especially  interested  in  the  analysis  of  pulsating  flow 
at  an  arterial  junction. 

Training  Varies 

Martin  has  had  no  formal  training  in  the  life 
sciences  and  wants  none.  He  says  of  his  work  "I  am 
interested  in  fluid  flow,  and  what  more  basic  fluid  flow 


problem  is  there  than  blood  flow?"  He  has  naturally 
had  to  acquire  a  working  knowledge  of  the  blood 
distribution  system,  but  for  detailed  infomiation  he 
relies  on  doctors  at  the  Galesburg  State  Research 
Hospital,  a  co-sponsor  of  Professor  Clarke's  project. 
"A  major  problem  at  first  was  communicating  with 
the  life  scientists,"  says  Dave.  But  once  the  communi- 
cation problem  is  solved,  the  Bio  Engineer  can  do 
much  to  analyze  living  systems  \vithout  a  great  knowl- 
edge of  the  life  sciences. 

Aaron  Averbuch,  on  the  other  hand,  must  have 
a  good  \\'orking  knowledge  of  the  bod\'.  To  obtain 
this  knowledge,  he,  like  others  in  his  field,  is  taking 
advanced  level  physiology  courses  for  part  of  his  grad- 
uate credit.  In  addition  he  must  be  familiar  with  elec- 
trical resistance  of  skin  and  other  types  of  tissue, 
and  the  magnitude  of  the  electrical  signals  of  the 
nervous  system.  The  Bio  Medical  Engineer  then  must 
take  up  the  slack  in  communication  with  medical 
men.  He  must  know  enough  physiology  to  understand 
the  doctor's  problem  and  enough  engineering  to 
solve  it. 

John  Russell  found  an  interest  in  psychology  as 
an  undergraduate  in  EE.  He  took  some  psychology 
courses  as  electives  and  says  he  enjoyed  them  so 
much  that,  "When  I  decided  to  go  to  graduate  school, 
I  looked  for  a  way  of  combining  my  psychology  and 
my  engineering."  He  found  the  application  for  his 
interests  in  Bionics. 

As  is  implied  by  these  e.xamples,  most  of  the 
men  who  combine  life  sciences  with  engineering  are 
engineers.  This  is  because  it  is  easier  for  an  engineer 
to  learn  some  physiology  than  for  a  physiologist  to 
learn  a  lot  of  engineering.  It  is  also  implied  that 
all  men  in  the  new  disciplme  fit  neatly  into  one  of 
the  three  branches.  However,  very  few  of  these  men  at 
the  University  of  Illinois  are  happy  when  classified 
under  any  one  of  them.  Our  College  of  Engineering 
has  no  Department  of  Bio  Engineering,  Bionics,  or  Bio 
Medical  Engineering;  so  work  in  these  areas  is  carried 
on  b\'  interested  researchers  throughout  the  established 
departments.  Consequently,  each  man  identifies  his 
field  according  to  his  specific  interest  and  the  depart- 
ment in  which  he  is  working.  This  is  always  the  case 
when  a  new  field  is  being  developed— the  man  who 
did  the  first  work  in  Nuclear  Engineering  certainly 
did  not  call  himself  a  nuclear  engineer. 

Some  schools  have  already  accepted  one  or  more 
of  the  suggested  names  for  this  dual-discipline  re- 
search. One  day  there  will  be  universally  accepted 
names  for  the  new  highways  at  the  University  of 
Illinois.  Until  then  they  will  continue  to  become 
longer,  wider,  and  more  heavily  traveled  by  men  inter- 
ested in  the  sophisticated  engineering  of  the  human 
bodv. 
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Find  your 
''occupatibility"* 

at  Du  Ftont 


It  won't  take  much  looking. 

What's  "occupatibiUty"? 

It's  a  term  we've  invented  to  express  the 
opportunity  Du  Pont  offers  you  as  a  tech- 
nical man*  to  find  the  job  that  best 
matches  your  interests  and  abili- 
ties. You  may  find  it  could  be  in 
research,  or  scientific  marketing, 
product  development,  or  plant 
operations. 

At  the  moment,  you  may  not 
be  sure  exactly  what  it  is  that  you 
want  to  do.  We'll  help  you  find 
out,  by  giving  you  actual  experi- 
ence on  different  jobs. 

You'll  find,  too,  that  we  have  plenty  of 
room  for  you  to  move  around.  Many 
DuPont  technical  men  have  changed  jobs, 
even  switched  from  one  discipline  to  an- 
other right  within  the  company. 


We  realize,  you  see,  that  with  this  year's 
graduating  technical  men,  "occupatibiUty" 
is  a  pretty  important  thing. 

Learn  more  about  Du  Pont.    Send  this  coupon 
for  a  subscription  to  the  Du  Pont  magazine. 


E.  I.  du  Pont  de  Nemours  &  Co.  (Inc.) 

3658  Nemours  Building 

Wilmington,  Delaware  19898 

Please  send  me  the  Du  Pont  magazine. 


Name 

Class 
Colleee 

Major 

Degree 

xoected 

Mv  address 

Citv 

State 

ZiD  Code 

*This  year,  our  recruiters  will  be  at  your 
school  looking  mainly  for:  Ch.E.,  M.E., 
I.E.,  E.E.,  C.E.,  chemistry,  physics  and 
mathematics  graduates.  DuPont  is  an  equal 
opportunity  employer. 


Better  Things  for  Better  Living  . . .  through  Chemistry 
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Stimulated  by  independent  research  and  development? 


At  Douglas,  we  have  many  independent  research  and  development  programs  underway 
right  now.  (They're  just  part  of  the  activity  at  our  extensive  and  exceptional  Southern 
California  facilities. )  Many  of  our  people  publish,  too.  Or  pursue  advanced  degrees  at 
the  many  nearby  Southland  colleges  and  universities.  There's  an  exciting  atmosphere 
at  Douglas  for  any  young  engineer  or  scientist  on  his  way  up.  Interested?  Contact 
your  placement  office  or  send  your  resume  to  L.  P  Kilgore,  Box  702-G,  Corporate 
Offices,  Douglas  Aircraft  Co.,  Inc.,  Santa  Monica,  California,  n^l  |^|  11 0 

An  equal  opportunity  employer 
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Careeron  Vour  mind? 


Think  Future.  Think  Celanese.  If  you're  ambitious,  flexible, 
and  imaginative  — and  if  you're  well  trained  in  chemistry, 
chemical  and  mechanical  engineering,  physics,  marketing 
or  accounting— you're  our  man. 

Why  Celanese?  You'll  be  working  for  a  company  that's  grow- 
ing fast— and  "plans"  to  keep  growing.  1964  sales  rose 
more  than  25%  to  over  $700  million.  Our  future  "planned" 
growth  depends  on  our  ability  to  attract  top-notch  people 
who  have  the  drive  and  desire  to  aim  for  that  second  billion. 
What  makes  you  tick?  Responsibility. 
Authority.    Professional    Recognition. 

AN  EQUAL  OPPORTUNITY  EMPLOYER 


Financial  Reward.  We  know  of  no  other  company  better 
able,  or  more  disposed,  to  satisfy  these  needs.  Working  with 
Celanese,  you'll  have  the  chance  to  grow  and  broaden 
quickly. 

Sound  good?  If  you  feel  you  can  perform  in  our  demanding 
environment,  it  should.  Discuss  us  with  your  faculty  and 
Placement  Office  now,  then  plan  to  see  our  representative 
when  he  is  on  your  campus.  Or  write  to:  Matthew  Park,  Jr., 
Supervisor  of  University  Recruitment,  Celanese  Corporation 

of  America,  522  Fifth  Avenue,  New  York, 

New  York,  10036. 
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Only  One  Wild  Blast  a  Month 


A  ill  engineering  studenf  studying  in  Berlin  compares 
American  and  European  attifudes  toward  education.  Em- 
phasis is  placed  on  academic  freedom,  specialization, 
and  university  regulations. 


by  Lanij  Schwalbe 

Is  cramming  for  exams  international?  Beer  in  my 
room  —  "Akademische  Freiheit"  —  academic  freedom? 
Why  don't  ire  specialize  after  grammer  school?  The 
constant  contrasts  between  the  American  and  Gennan 
educational  systems  soon  became  apparent  to  me  as  an 
American  student  studying  in  Berlin.  It  is  difficult  to 
analyze  the  German  system  of  higher  education  and  to 
understand  the  student  life  without  first  examining 
the  elementary  school  system. 


Larry  Schwalbe  is  the  second  student  to  pc 
program  between  the  Ul  College  of  Engineering 
varsity  of  Berlin.  This  is  his  fourth  year  in  the  fiv 
Liberal  Arts  and  Sciences  program.  The  picture 
engaged  in  battle  in  Berlin — "One  of  my  rare 
forever,"   he   says. 


pate    in    the    exchange 
ig    and    the    Free    Uni- 
five-year    Engineering- 
above    shows    him 
moments    captured 


After  my  arrival  in  Gennany  about  the  middle  of 
August,  I  lived  with  a  family  in  Bielefeld,  a  small  in- 
dustrial city  located  in  northern  Gemiany.  The  four 
boys  in  the  family  represented  a  good  cross  section  of 
the  Gennan  school  system. 

The  youngest  boy  had  just  completed  four  years  in 
the  "Volksschule."  The  Volksschule  is  equivalent  in 
subject  matter  to  the  first  four  years  of  the  American 
grammar  school.  As  it  was  related  to  me,  in  earlier 
times  the  German  child  was  considered  ready  for 
school  when  he  could  reach  over  his  head  with  his 
right  hand  and  touch  his  left  ear.  Howexer,  today  all 
children  enter  the  Volksschule  at  the  age  of  six.  After 
four  years  they  take  a  test  which  is  designed  to  meas- 
ure their  natural  abilities  and  aptitudes  of  the  child. 
Those  pupils  who  pass  the  test  are  allowed  to  enter  the 
second  phase  of  the  school  system— the  "Gymnasium". 


Specialization   Begins  at  Age    10 

The  Gymnasium  is,  in  general,  one  of  three  types. 
The  Ratsgymnasium  is  a  so-called  "neusprachliches" 
or  modem  languages  Gymnasium  in  which  emphasis  is 
placed  on  Frencli  and  English.  During  my  stay  in 
Bielefeld,  I  attended  the  Ratsgymnasium,  which  is 
some  200  years  older  than  the  United  States  itself.  For 
four  short  weeks  I  was  in  my  glory  as  the  undisputed 
autority  on  the  English  language,  although  my  Ameri- 
can accent  kept  them  guessing  most  of  the  time.  The 
modern  languages  Gymnasium  prepares  the  student 
for  further  studies  in  liberal  arts.  The  second  type  of 
Gymnasium,  the  "Mathematisch-Naturwissenschaft- 
liches"  Gymnasium  stresses  mathematics  and  the  nat- 
ural sciences.  Students  interested  in  theology  or  classi- 
cal studies  enter  the  "altsprachliches"  Gymnasium 
Avhere  Latin,  Greek,  and  Hebrew  are  offered.  Although 
with  respect  to  the  basic  disciplies  all  three  Gymna- 
siums are  quite  similar,  it  is  interesting  to  note  the 
early  age  at  which  the  student  has  begun  to  specialize. 

It  is  not  uncommon  to  find  twenty-one  year  olds  still 
secondary  school  level  the  pupil  is  required  to  repeat 
the  entire  year  for  any  one  course  which  he  might  have 
failed  during  the  previous  year.  After  nine  successful 
in  the  Gymnasium.  One  reason  for  this  is  that  on  the 
years  in  the  Gymnasium  the  student  attempts  his 
"Abitur,"  five  days  of  intensive  written  and  oral  test- 
ing. The  student  must  have  successfully  passed  this 
examination  before  he  can  be  admitted  to  a  German 
imiversity.  The  Abitur,  therefore,  plays  an  important 
role  in  the  shaping  of  a  German's  life  activities.  At  the 
time  when  the  Abitur  candidate  has  completed  his 
thorough  and  specialized  studies  in  the  Gymnasium 
liis  general  education  is  at  its  apex. 

No  Grading   System 

The  university  career  of  the  student  is  divided  into 
two  parts.  For  the  first  five  or  six  semesters  at  the 
Technical  University,  he  concentrates  on  basic  theo- 
retical courses  such  as  pure  mathematics  and  experi- 
mental physics.  The  course  work  itself  is  quite  dif- 
ferent from  that  at  Illinois.  Usually  there  are  no  books 
required  for  a  course;  the  student  is  expected  to  learn 
the  material  given  in  the  lectures  and  to  solve  the 
problems  presented  in  the  "Uebung"  or  quiz  period. 
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Berlin,  being  the  show  window  of  the  western  world,  has  many  monu- 
ments such  as  this  one  ot   Ernst  Reuter  Platz. 

One  day  at  the  beginning  of  the  term,  before  elasses 
had  officially  begun,  I  learned  that  a  newly  made 
friend  \\'as  to  take  an  examination.  I  questioned  him 
on  the  kind  of  test  he  had  to  take.  At  the  core  of  his 
bickering  ( and  literal  bitterness ) ,  I  f oimd  that  he  was 
to  take  a  make-up  exam  from  the  pre\ious  semester. 
Our  comersation  went  something  like  this: 

"Glaus,  were  you  sick?" 

"Nein." 

"^^'hy  didn't  you  take  the  first  exam?" 

"Keine  Lust...  (I  just  didn't  feel  like  going...)  Aka- 
demische  Freiheit!" 

"Academic  Freedom? ' 

There  is  no  grading  system  here.  If  and  wJtcn  the 
student  successfully  passes  the  final  exam,  he  is  gi\en 
a  certificate,  a  certain  number  of  which  qualif\'  him  to 
sit  for  the  "Vordiplom".  One  of  my  friends  is  spending 
an  entire  semester  with  no  lectures  at  all  in  prepara- 
tion for  the  Vordiplom  examinations  in  June.  Up  until 
the  time  when  the  student  takes  the  Vordiplom  exami- 
nations, the  study  time  spent  %\ould  about  equal  that 
required  for  our  Bachelors  degree.  The  Vordiplom, 
however,  means  nothing  in  industry.  Only  after  the 
Vordiplom  does  the  student  begin  with  a  more  spe- 
cialized and  practical  curriculum.  Three  or  four  ad- 
ditional semesters  and  another  series  of  examinations— 
the  "Hauptdiplom"— are  required  before  final  comple- 
tion of  the  university  degree. 

For  ten  or  more  semesters  spent  at  the  University, 
the  German  student  enjoys  a  rather  free  and  somewhat 
individualistic  life,  as  in  thousands  of  colleges  and 
uni\ersities  all  over  the  world,  he  is  subjected  to  and 
experiences  many  new  ways  of  life.  The  life  of  a  Ger- 
man student  is  particularly  interesting  in  that  it  is  a 
way  of  life  led  only  by  students,  and  usually  does  not 
last  longer  than  his  stay  in  school.  I  feel  certain  that 
some  of  these  experiences  must  enrich  his  future  life, 
but   even   so,   the   academically   cultured   German    is 


hardly  distinguishable  from  his  semi-professional  or 
\ocationaI  counterpart.  This  phenomenon  reveals 
itself  in  their  grasp  of  indi\'iduality.  It  is,  ne\crtheless, 
my  purpose  here  to  talk  about  this  peculiar  student 
way  of  life  as  1  see  it  from  da\'  to  day. 

Dorms   Independent  of   University 

E\erytiiing  is  based  on  and  stnictured  around  pe- 
culiar and  adamant  belief  in  "Akademische  Freiheit." 
Akademische  Freliheit  cannot  be  translated  literally 
as  the  academic  freedom  which  I  had  pre\iously  un- 
derstood. Siegmunds  Hof,  the  "Heim"  in  which  I  live, 
is  completely  independent  from  the  University;  that 
is,  its  residents  are  not  subjected  to  any  guidance  or 
regulations  of  the  Universiy.  The  dorms  are  com- 
pletely self  governed  and  disiplinary  problems  are 
handled  in  this  same  manner. 

The  independence  which  students  proudh'  practice 
not  only  affords  them  the  right  to  set  their  own  gov- 
erning rules,  but  also  allows  them  to  engage  in  their 
national  pasttime.  It  appears  to  be  customary  that 
e\er\'  house,  and  in  many  cases  every  floor,  stays 
rightly  stocked  w  ith  beer.  As  I  stated  earlier,  the  right 
to  have  beer  in  the  student's  room  is  part  of  his  aca- 
demic freedom.  He  may,  literally,  throw  a  party  when- 
ever he  likes.  But  with  all  his  freedom,  he  allo\\  s  him- 
self (during  the  regular  session)  only  one  wild  blast 
a  month.  For  me  to  think  in  terms  of  this  as  a  part  of 
academic  freedom  was  practically  a  joke;  however, 
the  students  here  place  a  lot  of  value  on  these  two 
\\'ords.  As  would  be  expected,  these  two  \\'ords  mold 
the  student  life  at  the  Technical  Unixersity  of  Berlin. 
Independence  affords  responsibilities,  and  responsi- 
bilities in  turn  require  discipline. 

Learning   from   a   Culture-filled   Community 

In  spite  of  the  rather  well  organized  efforts  of  the 
Berliners  at  putting  their  time  to  good  use,  cramming 
seems  to  be,  indeed,  an  international  student  charac- 
teristic. Here  it  is  not  a  matter  of  cramming  before  a 
mid-tenn    or    final    but    of    cramming    for    "Vor-and 


"It's    nice   meln    herr,    but    how   con    I   wear    my   slide   rule 
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Hauptdiploms".  But  a  student's  obligations  are  more 
than  mere  comprehension  of  the  technical  facts  out- 
lined in  the  lecture  hall.  Much  Akademische  Freiheit 
is  geared  so  that  a  student  might  learn  as  much  from 
his  culturally-filled  community  as  he  might  have 
learned  by  enrolling  in  an  art  history,  theater,  or  mod- 
em jazz  course. 

Berlin  is  not  only  one  of  the  most  important  cities 
in  the  jDolitical  world,  but  is  also  rich  in  opportimities 
for  cultural  and  intellectual  enlightenment,  ^^'hile 
their  counterparts  at  Illinois  are  only  passively  sub- 
jected to  new  thoughts  and  new  ways  of  life,  Berliners 


are  obliged  to  live  \\'ith  them  every  day.  To  be  sure,  a 
system  of  higher  education  designed  to  include  the 
development  of  these  responsibilities  would  be  quite 
foreign  to  the  one  with  which  we  are  familiar. 

From  my  personal  experiences  and  observations,  I 
am  convinced  that  the  thorough  specialization  of  the 
secondary  school  prepares  the  potential  university  stu- 
dent adequately  for  the  more  mature,  self-disciplined 
life  at  the  German  university,  and  furthermore,  that 
Akademische  Freiheit  is  the  best  means  for  a  student 
to  utilize  the  opportunities  offered  him  in  attaining 
his  education. 


Is  Science  Worth  More  Than  Cigarettes? 


Positions  in  the  public  debate  over  science  policy  have  roofs  in  American  pragmatism. 
Congressional  self-interest,  and  cultural  va'ues.  The  outcome  of  the  debate  will  have 
far-reaching  consequences  both  at  home  and  overseas. 


by  Stuart  Umplebij 

Two  outstanding  men  of  science  spoke  on  campus 

during  the   early  part  of  the   semester.   Both   chose 

the  topic  of  the  changing  relationship  of  the  federal 

government  to  the  scientific  community. 

Frederick  Seitz,  president  of  the  National  Academy 
of  Sciences  and  fonnerly  head  of  the  UI  Physics  De- 
partment and  dean  of  the  Graduate  College,  ad- 
dressed the  History  of  Science  Society.  George 
Kistiakowsky,  former  Presidential  Science  Advisor 
and  a  member  of  the  President's  Science  Advisory 
Committee,  delivered  the  annual  William  Albert 
Noyes  Lecture. 

Slow-down  in  federal  science  funds 

"The  golden  age  of  the  relationship  between  sci- 
ence and  goverimient  has  come  to  an  end,"  Seitz 
said.  Between  1946  and  1952  government  funds  for 
science  doubled  every  four  years  and  any  competent 
scientist  was  assured  of  support.  But  over  the  past 
decade  and  particularly  in  recent  months  the  flow  of 
funds  has  become  constricted. 

Seitz  listed  a  number  of  reasons  for  the  changes 
in  federal  policy  on  the  support  of  science.  This 
country's  historical  outlook  on  science,  the  attitudes 
and  concerns  of  Congressmen,  and  tlie  changing 
nature  of  science  itself  ha\'e  all  played  a  part  in 
recent  developments. 

It  is  rumored  that  Umpteby,  a  senior  in  Mechanical  Engineering, 
attends  more  extracurricular  lectures  than  those  required  for  his 
courses.   No   one   has   yet   made   a   thorough    study. 


t-rederick  beitz 


George  Kistiakowsky 


'The    senotor    wos    chosen    to    head    the    scientific    oppropriolions    corr 
mittee,    so   he   went   out    and    bought   a    chemistry    set." 
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In  comparison  \\'ith  ^^'estem  Europe  the  United 
States  has  ahvays  placed  greater  emphasis  on  practi- 
cal kno\\ledge.  Seitz  traced  much  of  the  present  Con- 
gressional viewpoint  to  the  nation's  traditional  con- 
cern with  research  dealing  directly  with  national 
problems. 

Congress  is  demanding  increasing  power  to  re- 
\iew  tlie  budgets  of  agencies  conducting  research. 
In  addition  Congress  is  disturbed  over  the  geograph- 
ical imbalance  in  the  allocation  of  science  funds.  Con- 
gress wants  an  input  to  the  decision-making  process, 
not  just  approval. 

One  danger  according  to  Seitz  is  that  some  Con- 
gressmen do  not  fully  appreciate  tlie  role  of  the 
modem  uni\ersity,  particularly  in  regard  to  the  sup- 
port of  graduate  research.  The  problem  is  not  lack 
of  formal  education  in  science  and  technology  but 
rather  a  short-sighted  \iew  of  the  nation's  future 
scientific  needs  and  an  insufficient  appreciation  of 
the  value  of  fundamental  research. 

The  pattern  of  science  support  has  also  been  al- 
tered by  the  ad\'ent  of  "big  science"  projects,  such 
as  satellite  launches,  high  energy  accelerators,  and 
oceanographic  equipment.  Projects  occasionally  are 
not  undertaken  in  the  order  which  the  scientific  com- 
munit\-   would   prefer. 

Seitz  contended  that  federal  support  of  science 
should  increase  15  ""t^  per  year.  "\\'e're  not  holding 
this." 

Motivating  interests  differ 

George  B.  Kistiakowsk\-  also  took  the  position  that 
federal  support  of  science  should  not  be  diminished. 
Kistiakowsky  said  that  scientists  see  science  as  an  in- 
tellectual and  cultural  acti\'ity  whereas  the  govern- 
ment supports  science  for  yex}-  practical  purposes. 
This  dichotomy  of  interests  can  lead  to  misunder- 
standings between  the  scientific  communit>"  and  the 
government. 

The  rationale  behind  government  support  of  sci- 
ence, according  to  Kistiakowsky,  is  that  experience 
has  shown  that  private  capital  tends  to  underfinance 
basic  research.  Since  the  end  of  World  War  II  Ameri- 
cans have  believed  that  too  practical  an  approach  to 
science  would  destroy  science. 

"The  cost  of  science  is  now  0.3^  of  the  gross  na- 
tional product.  That's  one  quarter  of  the  amount 
which  the  nation  spends  on  cosmetics  and  far  less 
than  the  amount  spent  on  cigarettes,"  Kistiakowsk\' 
said.  "As  a  nation  we  can  afford  more  science." 

Kistiakowsky  expressed  reser\ation  about  the  pres- 
ent shift  toward  institutional  rather  than  project 
grants.  The  frequent  trips  of  professors  to  Washing- 
ton, he  contended,  ha\'e  helped  establish  an  effec- 
tive dialogue  between  government  officials  and  tlie 
scientific  community.  He  also  cautioned  that  a  system 
of   institutional    grants   might   curtail   individual    ini- 


tiative by  creating  a  more  precisely  defined  hier- 
archy. 

Commenting  on  current  technological  issues  Kis- 
tiakowsky said  that  the  rush  to  put  a  man  on  tlie 
moon  by  1970  has  been  overdone  but  that  he  would 
iiave  misgivings  about  stopping  the  program  com- 
pletely. The  life  sciences  offer  fascinating  possibil- 
ities for  tlie  future.  The  control  of  genetics  will  have 
a  greater  impact  on  tlie  human  race  than  atomic 
energ\-. 

One  third  of  the  world's  population  is  at  the  star- 
vation level  and  in  many  countries  the  growth  of 
food  productivitv-  is  not  keeping  pace  witli  popu- 
lation growth.  In  a  period  of  10  to  20  years  birth 
control  cannot  become  effective,  Kistiakowsky  said. 
.\ii  appalling  conflict  could  arise  if  the  underdeveloped 
nations  cease  to  be  able  to  tolerate  the  wealth  of  the 
few. 


The    Department    of    Defense    didn't   approve 
en    stamps    included    with    our   grants." 


request    to    tiove 


Halpern  Needs  Help 


Alan  Halpern,  next  year's  Technograpb  editor,  is 
now  recruiting  people  to  fill  his  staff.  Halpern  is  look- 
ing for  more  of  the  irrepressible,  iconoclastic  type, 
people  with  ideas  and  people  with  talent.  Those  of 
you  who  have  something  to  say  come  by  the  Tecfino- 
grapb.  Office,  248  Electrical  Engineering  Building.  Al- 
most anyone  can  qualify — history  indicates  we're  not 
too  discriminating. 


March,  1966      TECHNOGRAPH         17 


MAKE  A   CONVENIENT 
INTERVIEW   APPOINTMENT 
TODAY   AT  THE   PLACEMENT 
DIRECTOR'S   OFFICE 


THE  STEPS 


The  acquisition  of  increased 
knowledge  of  our  planet  and  the 
universe  beyond  relies  on  meas- 
urement in  many  forms.  Devel- 
opment of  advanced  measure- 
Til  TIIl  Q  I  AR^  ment  systems  is  the  broad 
I  U    I  lit  O  InllO  endeavorofthescientificanden- 

gineeringteamat 

ARE  MEASURED  ONEScorr 


If  you  are  majoring  in  Physics  or  the  Engineering  Sciences  and 
want  to  affiliate  with  an  organization  that  encourages  creative 
approaches  in  solving  complex  problems ...  If  you  want  long- 
term  security  offered  by  a  company  whose  activities  are  a  50-50 
balance  between  military  and  commercial ...  If  you  seek  the 
opportunity  to  further  your  professional  competence  through  a 
liberal  tuition  refund  plan  for  graduate  study,  then  make  your 
appointment  today  at  the  Placement  Director's  Office  for  your 
interview  with  Perkin-Elmer,  Norwalk,  Connecticut.  An  equal 
opportunity  employer. 


In  the  field  of  electro-optics, 
Perkin-Elmer  has  designed  and 
built  the  telescope  for  Strato- 
scope  II,  its  photographic  sys- 
tem, and  the  unique  stabilization 
andtrackingsystem.  Suspended 
from  a  high  altitude  balloon, 
Stratoscope  II  must  hold  a  line 
of  sight  with  deviation  of  less 
than    1 /30th   second   of   arc. 


Perkin-Elmer  engineers  have 
achieved  an  unusual  degree  of 
sensitivity  and  resolution  in  a 
new  infrared  spectrometer  that 
will  be  used  in  a  probe  to  dis- 
coverand  evaluate  bio-chemical 
radiation  on  Venus  and  Mars. 


Another  Perkin-Elmer  infrared 
instrument,  the  Diffuse  Reflec- 
tometer  is  being  used  to  study 
the  emissivity  and  reflectance 
of  nose  cones  and  missile 
skin  material. 


Perkin-Elmer  Scientists  and  En- 
gineers daily  face  and  solve 
"front-line"  design  problems  of 
Earth  and  space  reconnaissance. 
They  apply  lasers  to  new  recon- 
naissance systems  of  unprece- 
dented capability.  They  develop 
very  advanced  diffraction  lim- 
ited Earth  and  space-oriented 
camera  systems  and  perform  re- 
search and  sophisticated  guid- 
ance, control,  and  satellite 
rendezvous  systems.  These  are 
the  kind  of  exciting  and  truly 
challenging  problems  Engi- 
neers and  Scientists  meet  at 
Perkin-Elmer. 


PERKIN-ELMER 
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Work  for  a  bearing  and  steel  company? 
What's  exciting  about  that? 


Nothing — if  you're  bored  by  Project 
Mohole,  turbine  engines,  the  world's 
tallest  crane,  and  biggest  strip-min- 
ing shovel,  a  telephone  cable-laying 
ship  now  crossing  the  Pacific,  space 
exploration,  the  Spirit  of  America 
race  car,  the  Alweg  Monorail,  a 
moveable  grandstand  for  the  new 
District  of  Columbia  Stadium,  Atlas 
missiles  and  defense  work — 

They're  all  recent  projects  involv- 
ing The  Timken  Roller  Bearing 
Company,  world's  largest  manu- 
facturer of  tapered  roller  bearings 
and  a  leading  producer  of  fine  alloy 
steel. 

The  Timken  Company  is  the 
world's  largest  because  our  engi- 
neers developed  tapered  roller  bear- 
ings that  revolutionized  our  "meat 


and  potatoes"  markets  in  the  Auto- 
motive, Railroad,  Farm  and  Con- 
struction machinery  industries. 

At  the  Timken  Company  you 
receive  up  to  four  years'  training  in 
one  or  more  of  22  training  programs 
—  SO','  of  which  are  for  young 
engineers. 

Instruction  takes  place  on  the  job 
and  in  the  classroom.  With  pay.  And 
we  participate  in  executive  develop- 
ment programs  at  weU-known  uni- 
versities. 

If  you  come  with  us,  you  can  be 
an  indoor-type  working  in  straight 
research,  testing  and  production.  Or 
you  can  be  an  indoor-outdoor-type 
and  become  a  sales  engineer,  helping 
customers  solve  their  design  prob- 
lems, which  are  also  ours. 


You'll  work  with  one  of  three 
products:  Bearings,  Steel  or  Rock 
Bits.  Uses  for  these  products  number 
in  the  growing  thousands. 

There  are  31  Timken  Company 
domestic  sales  offices  in  the  United 
States  and  Canada.  Practically  every 
major  city  has  one. 

We  serve  markets  in  170  countries 
from  14  manufacturing  plants  in 
England,  France,  Australia,  South 
Africa,  Canada,  and  the  U.S. 

And  we're  still  growing. 

So  if  you're  interested  in  our  kind 
of  work,  why  not  get  in  touch  with 
us?  Write  Dept.  MC  for  our  12-page 
career  booklet. 

The  Timken  Roller  Bearing 
Company,  Canton,  Ohio  44706.  An 
equal  opportunity  employer. 


W^i\ 

-^ 

1 

•^  TIMKEN' 

■»=- 
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The  Company's  first  engine,  the  Wasp,  took 
to  the  air  on  May  5,  1926.  Within  a  year  the 
Wasp  set  its  first  world  record  and  went  on 
to  smash  existing  records  and  set  standards 
for  both  land  and  seaplanes  for  years  to 
come,  carrying  airframes  and  pilots  higher, 
farther,  and  faster  than  they  had  ever  gone 
before. 


In  recent  years,  planes  powered  by  Pratt 
&  Whitney  Aircraft  have  gone  on  to  set 
new  standards  of  performance  in  much  the 
same  way  as  the  Wasp  had  done  in  the 
1920's.  The  727  and  DC-9  are  indicative  of 
the  new  family  of  short-to-medium  range 
jetliners  which  are  powered  by  the  highly 
successful  JT8D  turbofan.  Examples  of 
current  military  utilizations  are  the  J58- 
powered  Mach  3  YF-12A  which  recently 
established  four  world  aviation  records  and 
the  advanced  TF30-powered  F-IH  variable- 
geometry  fighter  aircraft. 
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and  y^^^  Future 


Take  a  look  at  the  above  chart;  then  a  good  long  look 
at  Pratt  &  Whitney  Aircraft— where  technical  careers 
offer  exciting  growth,  continuing  challenge,  and  lasting 
stability— where  engineers  and  scientists  are  recog- 
nized as  the  major  reason  for  the  Company's  con- 
tinued success. 

Engineers  and  scientists  at  Pratt  &  Whitney  Aircraft 
are  today  exploring  the  ever-broadening  avenues  of 
energy  conversion  for  every  environment ...  all  opening 
up  new  avenues  of  exploration  in  every  field  of  aero- 
space, marine  and  industrial  power  application.  The 
technical  staff  working  on  these  programs,  backed  by 
Management's  determination  to  provide  the  best  and 
most  advanced  facilities  and  scientific  apparatus,  has 
already  given  the  Company  a  firm  foothold  in  the  cur- 
rent land,  sea,  air  and  space  programs  so  vital  to  our 
country's  future.  The  list  of  achievements  amassed 
by  our  technical  staff  is  a  veritable  list  of  firsts  in  the 
development  of  compact  power  plants;  dating  back  to 
the  first  Wasp  engine  which  lifted  the  United  States 
to  a  position  of  world  leadership  in  aviation.  These 
engineering  and  scientific  achievements  have  enabled 
the  Company  to  obtain  its  current  position  of  leader- 


ship in  fields  such  as  gas  turbines,  liquid  hydrogen 
technology  and  fuel  cells. 

Should  you  join  us,  you'll  be  assigned  early  responsi- 
bility. You'll  find  the  spread  of  Pratt  &  Whitney  Aircraft's 
programs  requires  virtually  every  technical  talent.  You'll 
find  opportunities  for  professional  growth  further  en- 
hanced by  our  Corporation-financed  Graduate  Educa- 
tion Program.  Your  degree  can  be  a  BS,  MS  or  PhD  in: 
MECHANICAL  •  AERONAUTICAL  •  ELECTRICAL  •  CHEMICAL 
ENGINEERING  •  PHYSICS  •  CHEMISTRY  •  METALLURGY 
•  CERAMICS  •  MATHEMATICS  •  ENGINEERING  SCIENCE  OR 
APPLIED  MECHANICS. 

For  further  information  concerning  a  career  with  Pratt 
&  Whitney  Aircraft,  consult  your  college  placement 
officer— or  write  Mr.  William  L.  Stoner,  Engineering 
Department,  Pratt  &  Whitney  Aircraft,  East  Hartford, 
Connecticut  06108. 


SPECIALISTS  IN  POWER ...  POWER  FOR  PROPULSION-POWER 
FOR  AUXILIARY  SYSTEMS.  CURRENT  UTILIZATIONS  INCLUDE 
AIRCRAFT,  MISSILES,  SPACE  VEHICLES,  MARINE  AND  INDUS- 
TRIAL APPLICATIONS. 


Pratt  &  Whitney  fiircraft 

CONNECTICUT  OPERATIONS  EAST  HARTFORD,  CONNECTICUT 
FLORIDA  OPERATIONS  WEST  PALM  BEACH.  FLORIDA 


PIVISION  OF  UNITED  AIRCRAFT  CORP. 


u 

AIRCF 

P 


A.1  Equal  Opportunity  Empfoyer.  M  4  F 
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The  engineering  student,  realizing  that  technical  summer  employment 
provides  valuable  experience  and  a  sample  of  his  future  permanent 
employment,  has  begun  his  annual  search.  A  recent  survey  suggests 
ways  to  obtain  summer  jobs  and  reveals  industries'  motives  for  hiring 
college  students. 


//  You  re  Not  Spending  Your  Summer  in  Fort  Lauderdale. 


bij  Don  Bissell 

Engineering  students  need  summer  employment 
and  have  long  realized  the  desirability  of  obtaining 
technical  employment  in  their  particular  area  of 
study.  But  it  is  only  recently  that  the  cold  cruel  in- 
dustrial world  has  been  warming  and  becoming  more 
benevolent  toward  the  prospect  of  hiring  temporary 
technical   summer  help. 

The  source  of  this  information  is  a  recently  re- 
leased report  and  conference  of  the  Engineer's  Joint 
Council  (EJC),  an  organization  representing  33  so- 
cieties and  having  a  membership  of  over  a  half  mil- 
lion engineers. 


Don  Bissell  is  a  junior  in  jour- 
nalism. He  is  production  man- 
ager of  Technogroph  and  a 
member  of  Sigma  Delta  Chi, 
professional   journalism  society. 


Students  wet  behind  the  ears 

Probably  the  most  popular  preconception  in  in- 
dustrial heads  was  summed  up  by  John  D.  Alden 
of  the  Engineering  Manpower  Commission  in  his  ad- 
dress to  the  EJC  convention  last  November.  Alden 
said  that  a  college  education  was  much  easier  to 
obtain  in  his  generation  and  sketched  the  contem- 
porary engineering  student  as  a  greedy  parasite  of 
an  affluent  society.  "Scholarships  are  readily  avail- 
able, and  students  seem  to  be  involved  in  far-out 
causes  and  have  a  lot  of  time  for  demonstrations  and 
things  of  that  sort.  Freshmen  and  sophomores  are 
still  wet  behind  the  ears  .  .  .  they  haven't  learned 
enough.  For  industry  to  hire  them  is  a  charitable  act 
intended  to  give  these  young  fellows  something  to 
do,"  Alden  said. 

Well,  it  must  be  said  quickly  that  Alden  was  giving 
his  interpretation  of  industries'  gripe  and  he  pro- 
ceeded to  disprove  the  whole  ball  of  wax  with  the 


presentation  of  the  EJC's  survey,  "Summer  Employ- 
ment of  Engineering  Students." 

In  short,  the  survey  was  conducted  to  learn  why 
students  seek  summer  work,  what  employers  are  look- 
ing for,  how  meaningful  smnmer  jobs  are,  how  jobs 
are  obtained  and  their  availability.  As  a  result  of  the 
overwhelming  satisfaction  of  industry  in  the  hiring 
of  college  students,  a  subsequent  conference  was  held 
to  discover  a  means  of  increasing  the  number  of 
available  technical  jobs. 

Asked  if  summer  employment  was  a  valuable  com- 
ponent of  an  engineering  education,  97%  of  the  col- 
leges replied  yes,  95%  of  employers  said  yes  and  70% 
of  students  said  they  thought  it  was. 

Need  the  dough 

So  EJC  asked  why  students  seek  summer  employ- 
ment. Discrepancies  began  popping  up.  Most  stu- 
dents confirmed  that  they  worked  because  they 
needed  tlie  money.  But  as  they  advanced  thru  later 
college  years,  students  placed  more  and  more  em- 
phasis on  experience.  The  difference  lies  in  industries' 
motives  for  hiring  summer  help.  They  do  not  hire 
student  engineers  because  it  is  economical,  because 
they  can  meet  seasonal  job  requirements,  because 
they  want  to  help  worthy  students  or  they  want  to 
help  train  better  engineers  (as  students  thought). 
Their  main  reason  was  that  they  were  able  to  re- 
cruit early  the  potential  engineering  graduates.  Com- 
panies said  that  by  being  highly  selective  they  are 
able  to  attract  some  excellent  future  graduates.  Com- 
panies found  it  valuable  to  be  able  to  appraise  the 
young  engineers  over  a  significant  11.5  weeks.  Em- 
ployees also  found  the  period  invaluable  in  judging 
their  temporary  employer  as  a  possible  permanent 
one. 

Only  secondarily,  companies  said  they  were  in- 
terested in  improving  public  relations  with  students 
and  faculty. 

Just  how  many  jobs  are  available?  The  EJC  survey, 
taken  in  three  eastern  states,  was  rather  clear  about 
the  number  available  but  not  so  clear  on  how  the 
number  could  be  increased.  Of  129  companies  em- 
ploying 101,300  engineers,  5,430  students  were  techni- 
cally employed.  This  figures  out  to  a  ratio  of  28:1. 
EJC  says  that  a  ratio  of  10:1  is  possible;  some  com- 
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panies   boost    the    average   by   hiring   students    to    a 
6.5:1  ratio. 

You've  got  to  dig 

An  enhghteningly  pertinent  portion  of  the  report 
was  concerned  with  how  students  got  jobs  and 
how  companies  got  students.  Forty-t\\'0  percent  of 
students  got  emploxinent  thru  personal  contacts 
and  45%  of  the  companies  sohcited  friends  and  rel- 
ati\'es  of  regular  employees.  From  the  student  stand- 
point, 39 '^c  obtained  their  jobs  by  direct  application, 
and  walk-in  hiring,  lea\ing  a  measly  19'^'i:  arranged 
by  placement  office,  placement  listings,  campus  inter- 
views and  all  other,  bearing  out  the  fact  that  unless 
your  father  is  president  of  Glotzenheimer  Inc..  \ou'd 
better  get  out  and  get  digging. 

The  biggest  problem  and  tlie  one  that  was  \oiced 
most  often  by  both  employers  and  emplo\'ees  was 
that  as  the  result  of  poorly  structured  summer  pro- 
grams, student  got  trivial  jobs  or  little  work  at  all. 
Students  complained  that  they  had  little  contact  with 
higher-ups.  Companies  now  agree  that  to  hire  a  stu- 
dent under  the  guise  of  technical  employment  and 
to  give  him  an  over-the-shoulder  watch  job  or  a 
"make-work"  job  is  to  create  a  monster  which  will 
talk  his  friends  out  of  all  that  the  public  relations 
department  can  do  in  a  lifetime. 

Larger  companies  such  as  Bell  Telephone  Labora- 


tories and  Bethlehem  Steel  Corporation  which  have 
studied  summer  employment  have  come  up  with 
quite  similar  philosophies.  The  student  is  often  as- 
signed a  project  which  he  carries  out  under  the  di- 
rection of  permanent  engineers.  Near  the  end  of  his 
emplo\ment  the  student  conducts  a  seminar  and/ or 
submits  a  report  of  his  work.  Bethlehem  augments 
its  program  with  regular  films  of  technical  and  gen- 
eral interest  and  visits  to  \arious  departments. 

Industry  and  EJC  emphasize  feedback  between 
student  and  employer;  between  employer  and  col- 
lege coordinator  of  work-study  programs.  The  com- 
pany usually  submits  an  assessment  of  the  student's 
work  to  tlie  college  at  the  end  of  the  summer. 

In  conclusion,  it  appears  that  students  are  eager 
to  fill  all  of  the  openings  that  can  be  made  available 
while  industries  are  99  "^f  pleased  with  the  prospect. 
It  remains  for  engineering  colleges,  EJC  and  the 
student  to  explore  ways  to  coordinate  mutual  de- 
mands. 


Reprints  of  the  EJC  study  ($5.00)  and  the  proceedings  of  the  Summer 
Employment  Conference  ($1.00)  are  available  from  the  Engineers 
Joint  Council,  345  E.  47th  St.,  N.Y.,  N.Y.  10017.  One  copy  is  on  file 
in   the   Technograph   office   for   interested   persons. 


"Wher 
laughed.' 


I'd     be    drofled     if     he     flunked 
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To  Continue  To  Learn  And  Grow . . . 


...  is  a  basic  management  philosophy  at  Delco  Radio 
Division,  General  Motors  Corporation.  Since  its  in- 
ception in  1936,  Delco  Radio  has  continually  expanded 
and  improved  its  managerial  skills,  research  facilities, 
and  scientific  and  engineering  team. 

At  Delco  Radio,  the  college  graduate  is  encouraged 
to  maintain  and  broaden  his  knowledge  and  skills 
through  continued  education.  Toward  this  purpose, 
Delco  maintains  a  Tuition  Refund  Program.  Designed 
to  fit  the  individual,  the  plan  makes  it  possible  for  an 
ehgible  employee  to  be  reimbursed  for  ttiition  costs  of 
spare  time  courses  studied  at  the  imiversity  or  college 
level.  Both  Indiana  University  and  Purdue  University 
offer  educational  programs  in  Kokomo.  In-plant  gradu- 
ate training  programs  are  maintained  through  the  off- 
campus  facihties  of  Purdue  University  and  available  to 


employes  through  the  popular  Tuition  Refund  Program. 

College  graduates  will  find  exciting  and  challenging 
programs  in  the  development  of  germanium  and  silicon 
devices,  ferrites,  solid  state  diffusion,  creative  packag- 
ing of  semiconductor  products,  development  of  labora- 
tory equipment,  reUability  techniques,  and  appHcations 
and  manufacturing  engineering. 

If  your  interests  and  qualifications  He  in  any  of  these 
areas,  you're  invited  to  write  for  our  brochure  detailing 
the  opportunities  to  share  in  forging  the  future  of 
electronics  with  this  outstanding  Delco-GM  team. 
Watch  for  Delco  interview  dates  on  your  campus,  or 
write  to  Mr.  C.  D.  Longshore,  Dept.  135 A,  Delco 
Radio  Division,  General  Motors  Corporation,  Kokomo, 
Indiana. 

An  equal  opportunity  employer 


solid  state  electronics ( 


J    \y7^      Delco    Radio    Division    of    General    Motors 
L//  ^M       Kokomo,    Indiana 
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Con^uefion  bj|  Lipft-khfar-2092  B.C. 


sanitary  glazed  clay  pipe 

If  it's  made  of  clay  it's  good ...  if  it's  made  by  Dickey  it's  better 


CHURCHES   ARE   NOT,    AS  A    RULE,    BV\SLAZONECf 
vy/ITH    THE  NA/^as  OF  THE  &UILOER5. 

INSTEAP,  THE  ARCHITECT,    THE    CONTRACTOR, 
Ana  THE    CONOREiSATION  TAKE  THEIR 
SATISFACTION    FROf^  THE    COMFLBTEP 

eU'LOTN©.     IT  MUST  HAVE  BEEN  THE    5AME 

5,000  YEARS  AGO BUT   WITH  A  OIFFEREHCB. 

HOW  PO  WE  KNO^V  THIS SY   THE   CLAY 

WALL   PEG  SHOWN  HERE 


These  pegs  «-ere  embedded  in  the  walls  of  an 
Iraqian  temple  dedicated  to  the  Gods  Enlil  and 
Ninlil,  built  between  2102-2092  b\-  Lipit-Ishtar, 
King  of  the  Isin  Dynasty.  To  tell  future  genera- 
tions of  his  part  in  the  construction,  he  inscribed 
his  name  and  deeds  on  these  pegs,  then  placed 
them  in  the  walls.  Centuries  ago,  the  temple  was 
just  a  memory.  But  the  clay  pegs  are  as  good  as 
the  da)'  they  were  inscribed. 

Proof  again  of  the  amazing  permanence  of  clay. 

Dickey  Perma-Line  Clay  Pipe  is  permanent,  too. 
It's  immune  to  the  most  corrosive  wastes.  It  can- 
not disintegrate.  It's  exceptionally  strong,  too. 
Strength  is  built  right  in.  Nothing  can  take  it 
away.  The  pipe  body  is  so  dense,  there  is  strength 
to  spare  in  all  sizes,  -1-inch  through  36-inch  diam- 
eters. The  pipe  is  glazed,  too.  Makes  it  as  smooth 
as  glass... self-scouring.  And  the  patented  Dickey 
Coupling  on  this  pipe  is  made  of  the  finest  mate- 
rial... urethane.  There's  no  gamble  with  Dickey 
Perma-Line  Coupling  Pipe. 


MT.S.  DICKEV  CLA'V  MFG.  CO.  Birmingham,  Alabama  •  Ft.  Dodge,  Iowa  •  Kansas  City,  Missouri 
Meridian,  Mississippi    •    St.  Louis,  Missouri    •    San  Antonio,  Texas    •   Texarkana,  Texas-Arkansas 
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Ford  Motor 
Company  is: 


diversity 


The  college  graduate's  initial  exposure  to  the 
world  of  business  is  often  less  than  exhilarating. 
The  reason?  A  great  many  companies  require  the 
recent  graduate  to  serve  a  long-term  apprentice- 
ship in  a  role  that  offers  little  or  no  opportunity 
to  demonstrate  personal  capabilities.  That  is  not 
the  way  at  Ford  Motor  Company.  Our  College 
Graduate  Program  brings  you  into  contact  with 
many  phases  of  business,  encourages  self-expression 
and  helps  you — and  us — determine  where  your 
greatest  potential  lies.  An  important  benefit  of  the 
Program  is  getting  to  know  and  work  with  some 
of  the  most  capable  people  in  industry.  One  of  many  young  men  who 
believes  he  has  gained  tremendously  from  this  exposure  and  experience  is 
Larry  Moore,  a  Product  Design  engineer. 

After  receiving  his  B.M.E.  in  February,  1964,  Larry  joined  our  College 
Graduate  Program  and  began  work  in  brake  design.  Stimulating  assign- 
ments followed  in  product  evaluation  and  disc  brake  development.  Later, 
he  learned  production  techniques  while  supervising  one  phase  of  the 
Mustang  assembly  line  operations.  An  assignment  in  our  Truck  Sales 
Promotion  and  Training  Department  added  still  another  dimension  to  his 
experience.  The  "big  pictm-e"  of  product  development  was  brought  into 
focus  for  Larry  when  he  became  associated  with  Thunderbird  Product 
Plannmg.  From  there  he  moved  to  the  Special  Vehicles  Section  .  .  .  into 
the  exciting  world  of  high-performance  cars! 

Currently,  Larry  Moore  is  on  leave  of  absence,  studying  to  acquire  his 
M.B.A.  degree  at  Michigan  State.  He  feels — and  rightly  so — that  we're 
100  percent  behind  his  desire  to  improve  his  educational  background. 
Young  men  with  talent,  initiative  and  ambition  can  go  far  with  Ford 
Motor  Company.  Think  about  it — and  talk  to  our  representative  when 
he  next  visits  your  campus. 


r<^^ 


The  American  Road,  Dearborn,  Michigan 


An  equal  opportunity  employer 
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Twenty-five  hundred  dollars 
in  cash  awards 
to  engineering  and 
metallurgy  students. 


The  Forging  Industry  Educational  and  Research  Foundation  announces  a  $2,500  award 
competition  for  the  best  paper  on  the  subject  "The  Principal  Technical  Development  Needed 
by  the  Forging  Industry  in  the  Next  Decade."  First  prize,  $1,000,  plus  eight  other  awards 
totaling  $1,500. 

Competition  is  open  to  senior  and  graduate  engineering  and  metallurgy  students.  Length  of  the 
paper,  3,000  to  3,500  words.  Deadline  for  completed  paper:  June  1,  1966. 

Winner  and  his  faculty  advisor  will  also  receive  an  all-expense-paid  trip  to  Colorado  Springs, 
Colorado,  where  the  award  presentation  will  be  made  at  the  1966  meeting  of  the  Foundation. 

For  full  details  fill  in  and  mail  the  coupon  or  write: 
The  President 

Forging  Industry 
Educational 
and  Research 
Foundation 

55  Public  Square  •  Cleveland,  Ohio 


Faculty  Advisor. 


For  your  immediate  information,  a  new  16-millimeter  sound  and  color  film,  TO  BE  FORGED,  describes  the 
forging  process,  design  considerations  and  production  methods  ...  the  applications  and  advantages  of  forged 
parts.  Length  18  minutes.  Made  available  by  Forging  Industry  Association,  this  film  is  on  loan  free  from 
Modern  Talking  Picture  Service,  Inc.  Check  your  telephone  directory  for  the  office  nearest  you. 
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Dr.  C.  A.  Wentz,  Project  Development  Engineer,  International  Department. 


''What  led  me,  a  research  engineer,  into  international 
marketing?  Interest,  plus  Phillips  latitude. 


"I  joined  Phillips  to  do  research  and  development.  I 
had  already  looked  at  a  great  many  other  companies, 
both  chemical  and  petroleum.  I  picked  Phillips  for  its 
research  depth  and  diversity. 

"But  a  person's  interests  change.  Mine  led  me  from 
the  lab  to  the  semi-plant  to  process  design  to  market 
research  to  sales  development .  . .  international.  All  at 
my  own  instigation.  All  in  the  five  years  since  I  got 
my  Ph.D.  at  Northwestern. 

"i  know  people  who've  changed  companies  five  or 
six  times  in  the  same  period,  because  their  interests 
changed.  That's  the  difference  at  Phillips  Petroleum. 
Phillips  offers  the  latitude,  and  allows  you  the  free- 
dom, to  grow  in  the  direction  that  suits  you  best. 


"Phillips  has  given  me  the  chance  to  'create  myself.' 
I  learn  more  and  more  every  day  about  more  and  more 
things.  That's  what  I  like  most  about  this  company. 
I  feel  I'm  becoming  a  more  complete  person.  If  I  knew 
a  student  who  was  interested  in  any  of  our  areas*; 
that's  exactly  what  I'd  tell  him." 

*To  name  a  few:  petroleum  exploration  and  refining;  hydro- 
carbon research;  synthetic  rubber . . .  carbon  black  . . .  plastics 
and  textile  development . . .  fertilizers  . . .  packaging  . . .  LP-gas 
. .  .  and  many  others. 

To  learn  more  about  Phillips,  contact  James  P.  Jones, 

PHILLIPS     PETROLEUM     COMPANY      ^^ 
104  F.  P.  BLDG.,  BARTLESVILLE,  OKLA.  74003    /l^^\ 
AN     EQUAL    OPPORTUNITY    EMPLOYER    ^^SP^^ 
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The  Rain  in  Maine  is  Plainly 

n  =  SNR  =  t/TsYS  ^  .  Tsys„  ^  A=l* 
SNRo     t„/TsYSo    ^TsYS     Arl 


Attention  to  detail  is  an  old 

Bell  System  habit.  Or  maybe  you  call 

it  thoroughness.  Or  follow-through. 

Anyway,  we  attended  to  an  interesting 
detail  recently-the  effect  of  rain 
on  the  microwave  link  between  a 
communications  satellite  and  our 
pioneer  ground  station  antenna 
at  Andover,  Maine. 

If  we  could  but  measure  the  rain's 
effect,  we  could  improve  the  design 
of  satellite  ground  stations. 
The  question  was  how. 

Well,  you  often  have  to  take  your 
laboratory  tools  where  you  find  them, 


and  in  this  case  we  found  ours  in 
Cassiopeia  A,  a  strong  and  stable 
radio  star  that  is  always  visible  from 
Andover.  We  measured  the  noise 
power  from  Cassiopeia  A  during  dry 
periods,  and  then  measured  the 
reduction  during  rainy  periods.  The 
result  could  be  expressed  as  a 
formula  and  employed  accurately  in 
designing  future  ground  stations. 

The  initial  success  of  our  Telstara) 
satellites  proved  the  feasibility 
of  communicating  via  space. 

But  it  also  opened  the  door-or  the 
heavens  — to  a  whole  new  technology 
which  we  are  now  busily 
exploring  in  every  detail. 


In  space,  on  land  or  beneath  the  sea 
—  wherever  we  operate  — we  go  into 
things  thoroughly. 

Sometimes  we  know  when  not 
to  come  in  out  of  the  rain. 

*         *         * 
You  may  well  find  a  rewarding  career 
in  the  Bell  System,  where  people 
find  solutions  to  unusual  problems. 
Bell  System  Companies  are  equal 
opportunity  employers.  Arrange 
for  an  on-campus  interview 
through  your  Placement  Office, or  talk 
to  a  local  Bell  System  Company. 


•The  defmitions  and  derivation,  plus  further  information  on  satellite 
transmission  degradation  due  to  rainfall,  may  be  found  in  the 
Bell  System  Technical  Journal.  Vol.  XLIV,  No.  7,  Sept.,  1965.  p.  1528, 
Wfiich  is  available  in  most  scientific  and  engineering  libraries. 


f^  Beli  System 

I   ^inMiV  f   American  Telepfione  &  ' 


and  Associated  Companies 


Why  become  an  engineer  at 
Garrett- AiResearch?  You'll  have  to 
work  harder  and  use  more  of 
your  knowledge  than  engineers 
at  most  other  companies. 


JLf  you're  our  kind  of  engineer, 
you  have  some  very  definite  ideas 
about  your  career. 

For  example: 

You've  worked  hard  to  get  a 
good  education.  Now  you  want  to 
put  it  to  work  in  the  best  way 
possible. 

You  will  never  be  satisfied  with 
run-of-the-mill  assignments.  You 
demand  exciting, 
challenging  projects. 

You  not  only  accept 
individual  responsibil- 
ity —  you  insist  upon  it. 

Does  that  sound  like 
you?  Then  AiResearch 
is  your  cup  of  tea. 

Our  business  is 
mainly  in  sophisticated  aerospace 
systems  and  subsystems. 

Here,  research,  design,  and  de- 
velopment lead  to  production  of 


actual  hardware. 
That  means  you 
have  the  oppor- 
tunity to  start  with 
a  customer's  problem 
and  see  it  through  to  a 
system  that  will  get  the  job  done. 
The  product  lines  at  AiResearch, 
Los  Angeles  Division,  are  environ- 
mental systems,  flight  information 
and  controls  sys- 
tems, heat  transfer 
systems,  secondary 
power  generator 
systems  for  missiles 
and  space,  electri- 
cal systems,  and 
specialized  indus- 
trial systems. 
In  the  Phoenix  Division  there  are 
gas  turbines  for  propulsion  and 
secondary  power,  valves  and  con- 
trol systems,  air  turbine  starters 
and  motors,  solar  and  nuclear 
power  systems. 

In  each  category  AiResearch 

employs  three  kinds  of  engineers. 

Preliminary  design  engineers  do 

the  analytical  and  theoretical 

work,  then  write  proposals. 

Design  engineers  do  the  lay- 
outs; turn  an  idea  into  a  product. 
Developmental  engineers  are 
responsible  for  making  hardware 
out  of  concepts. 

Whichever  field  fits  you  best,  we 
can  guarantee  you  this:  you  can 
go  as  far  and  fast  as  your  talents 


can  carry  you.  You  can  make  as 
much  money  as  any  engineer  in  a 
comparable  spot  —  anywhere.  And 
of  course,  at  AiResearch,  you'll 
get  all  the  plus  benefits  a  top  com- 
pany offers. 

Our  engineering  staff  is  smaller 
than  comparable  companies.  This 
spells  opportunity.  It  gives  a  man 
who  wants  to  make  a  mark  plenty 
of  elbow  room  to  expand.  And 
while  he's  doing  it  he's  working 
with,  and  learning  from,  some  of 
the  real  pros  in  the  field. 

If  the  AiResearch  story  sounds 
like  opportunity  speaking  to  you— 
don't  fail  to  contact  AiResearch, 
Los  Angeles,  or  Phoenix,  or  see  our 
representative  when  he  comes  to 
your  campus. 
An  equal  opportunity  employer 

AiResearch 

is  challenge 


Los  Angeles  •  Phoenix 


30        TECHNOGRAPH      March,  1966 


Your  home  furnace  would 
be  this  smdll...if  it  had 
an  Allison  combustor. 


Or... in  aircraft  terminology:  tine  new  Allison  Combustor 
*'-;rns  out  four  times  the  heat  release  of  combustors  in 
production  engines.  Yet  a  combustor  for  a  10,000  lb.  thrust 
engine  can  be  held  in  one  hand. 

It's  an  Allison  breakthrough  in  lightweight  engine  tech- 
nology. Immediate  application:  Allison  Lift  engines.  De- 
signed to  propel  tomorrow's  jet  aircraft  straight  up. 

So  far,  Allison  Lift  engines  have  attained  thrust/weight 
ratios  over  four  times  those  of  production  engines. 

Other  factors  have  contributed:  Like  new  com- 
pressor blades  that  raise  pressure  50%. 

Advanced  turbine  cooling  techniques  allow 
higher  inlet  temperatures.  Greater  power.  Lower 
blade  temperatures. 


Even  greater  advances  are  on  the  way— for  turbojet  and 
turbofan  engines.  With  30:1  thrust/weight  ratios  forecast. 
Shorter  compressors.  More  efficient  combustors.  For  lift  or 
cruise  engines. 

Advanced  lightweight  technology  is  another  demonstra- 
tion of  Allison's  broad  capabilities  in  research,  engineer- 
ing, and  production.  Capabilities  that  help  keep  defense, 
aerospace  and  nuclear  projects  on  target* 


GM 


The  Energy  Conversion  Division  of  General  Motors,  Indianapolis,  Indiana. 


*Want  to  knov;/  about  opportunities  here  in  the  creative  climate  at  Allison  for  the  young, 
graduate  engineer?  Talk  to  our  representative  when  he  visits  your  campus.  Or,  send  for 
our  brochure  describing  the  opportunities:  Mr.  R.  C.  IVlartz,  Personnel  Director,  Allison 
Division,   General    Motors,    Indianapolis,    Indiana.   An   equal   opportunity  employer. 
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Caterpillar  seeks  uncommon  quality, 
in  people  and  products 


Cat  research  and  engineering  led  the  way  to 
"Instant  Evaluation"  of  Vehicles 


Test  drivers  could  bounce  across  the  field. 
But  they  couldn't  remember  every  bounce. 
Precise  data  was  needed,  on  motion,  vibra- 
tion, balance,  noise  and  seat  position.  Cat 
engineers  found  a  way. 

First  they  had  to  develop  instrumenta- 
tion for  recording  all  those  effects  on  vehicle 
operators. 

Then  they  developed  a  testing  method 
that  would  duplicate  identical  conditions  in 
a  controlled  lab  environment.  The  Cat  Ride 
Simulator.  It  has  a  ride  platform  with  seat 
and  controls.  A  servo  drive  mechanism 
which  controls  the  platform.  And  an  analog 
computer  which  directs  the  servo  drive. 

That  wasn't  bad.  They  could  tape  verti- 
cal acceleration  measurements  of  a  vehicle 
in  the  field.  Then  recreate  them  on  the  ride 
platform.  That  let  them  study  effects  closely. 
And  judge  two  versions  of  a  vehicle  in  fast 
sequence — no  human  memory  involved. 

But  these  were  Cat  engineers.  They  went 
after  the  next  step:  evaluating  prototypes 
with  pre-hardware  paper  testing.  If  this 
could  be  done,  vehicle  development  could 


really  be  speeded  up.  Why  build  a  vehicle, 
test  it  outside  and  make  changes  ...  if  the 
concepted  vehicle  could  be  made  to  travel 
a  "taped  terrain"? 

They  used  the  analog  computer,  simu- 
lated a  mathematical  model  and  used  a 
taped  road  profile  as  input  data  to  the  model 
— with  the  computer  output  actuating  the 
ride  simulator.  Now,  design  modifications 
are  pinpointed  at  once.  Evaluations  are 
made  in  moments,  instead  of  days. 

That's  another  example  of  what  we  mean 
by  new  frontiers.  If  you'd  like  to  help  us 
push  back  the  boundaries  of  knowledge,  we 
need  you.  In  research,  development,  design, 
manufacture,  sales.  Here  and  overseas, 
opportunities  for  Cat  engineers— all  fields — 
are  endless. 

Contact  your  placement  office.  We'll  be 
interviewing  on  your  campus  soon.  Or  write: 
College  Recruiting,  Personnel  Development 
Dept.  B,  Caterpillar  Tractor  Co.,  Peoria,  111. 

CATERPILLAR 


'An  Equal  Opportunity  £mploy0r" 

Calerpillaf  Tractor  Co .  General  Offices.  Peoria,  Illinois  .  Calerpillar  Americas  Co  .  Peoria.  Illinois  .  Caterpillar  Overseas  S  A  .  Geneva  .  Caterpillar  of  Australia  Pty.  Ltd., 
Melbourne  .  Caterpillar  Brasil  S.A  .  Sao  Paulo  .  Caterpillar  Tractor  Co..  Lid  Glasgow  .  Caterpillar  of  Canada  Ltd  .  Toronto  .  Caterpillar  France  S.A..  Grenoble  . 
Caterpillar  (Africa)  (Pty  i  Ltd  .  Johannesburg  .  Caterpillar  IVIexitana  S.A,  de  C  V  ,  Monterrey  .  Caterpillar  Mitsubishi  Ltd  ,  Tokyo,  Japan  .  Tractor  Engineers  Ltd,,  Bombay,  India 
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-411°F. 


-423°F. 


A  career  at  LiNDE 
is  a  matter  of 


Degrees  — temperature  as  well  as  engineering  — really 
matter  at  Union  Carbide's  Linde  Division. 

LiNDE,  a  leading  commercial  producer  of  industrial 
gases  for  over  50  years,  is  nov^/  engaged  in  many  diverse 
industrial  activities.  Heat,  cold,  pressure,  vacuum,  and 
engineering  talent  are  the  basic  creative  tools  used  in 
continuing  efforts  to  develop  new  products  and  ad- 
vanced technological  capabilities.  Temperatures  uti- 
lized may  run  as  hot  as  30,000°F.,  to  as  cold  as  — 452°F. 
This  work  particularly  requires  the  skills  of  Mechanical, 
Chemical,  Metallurgical,  Electrical,  and  Civil  engineers. 

There  are  excellent  opportunities  in  programs  in 
Cryogenics,  Plasmas,  Flame-Plating,  Industrial  Gases, 
Electronics,  Molecular  Sieves,  Bio-Chemistry,  Crys- 
tallography, and  other  technical  areas. 

You  can  look  forward  to  a  rewarding  career  in  Re- 
search, Development,  Engineering,  Production,  Sales 
Engineering. 

Linde  is  a  nationwide  organization  with  offices, 
plants,  factories  and  laboratories  throughout  the  coun- 
try. Where  you  work  will  largely  depend  upon  the  work 
you  do. 

Research  and  Development:  Linde  has  four  tech- 
nical centers  at  Buffalo,  N.Y,,  Newark,  N.  J.,  Indianapo- 
lis, Ind.,  and  Cleveland,  Ohio. 

Production  Facilities:  Linde  operates  production 
facilities  in  nearly  every  state  of  the  Union. 

General  Offices  and  Sales  Offices:  Linde's  general 
offices  are  located  in  New  York  City;  region  sales  of- 
fices are  located  in  major  cities  throughout  the  country. 

Linde  offers  a  progressive  employment  benefit  pro- 
gram: relocation;  Educational  Refund  Plan  for  ad- 
vanced study  in  your  field  of  interest.  Promotion  from 
within  is  a  basic  company  policy.  If  you'd  like  to  know 
more  about  your  opportunities  with  us,  contact  your 
College  Placement  Office.  A  campus  interview  can  be 
arranged  with  one  of  our  representatives.  Or  write  to: 
Union  Carbide  Corporation,  Linde  Division,  Recruiting 
Department,  270  Park  Avenue  New  York,  N.  Y.  10017. 


LiNDE  DIVISION 


AN  EQUAL-OPPORTUNITY  EMPLOYER 
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STUDENT-FACULTY  COMMITTEE  URGES 
SIX  HOURS  OF  UNRESTRICTED  ELECTIVES 

by  Don  Johnston,  GE  '66 

A  common  and  justifiable  complaint  among  Uni- 
versity upperclassmen  has  been  that  they  found  it 
impossible  to  take  certain  courses  of  particular  in- 
terest to  them  because  their  college  would  not  allow 
such  courses  for  credit  towards  graduation  This 
complaint  is  especially  common  with  engineering  stu- 
dents because  of  their  heavy  load  of  required  courses 
and  limited  elective  choice.  Recently  the  College's 
Student-Faculty  Liason  Committee  has  recommended 
steps  to  correct  this  situation. 

In  a  proposal  passed  early  this  semester,  the  com- 
mittee suggested  that  students  be  allowed  to  select 
si.\  hours  of  unrestricted  elective  courses  which  would 
count  towards  graduation.  These  courses  could  be 
technical  or  non-technical,  and  would  not  be  counted 
as  part  of  the  presently  required  eighteen  hours  of 
social  sciences  and  humanities.  There  would  be  no 
increase  in  the  number  of  hours  required  for  a  de- 
gree. Rather,  the  six  free  elective  hours  would  re- 
place courses  presently  required. 

The  proposal  states  that  every  curriculum  could 
find  space  for  these  six  hours  of  free  electives  by 
critically  examining  their  present  requirements.  At 
least  three  have  done  so  already— Electrical  Engineer- 
ing Mechanics,  and  Engineering  Physics— and  the 
resulting  programs  are  considered  stronger.  This 
strength  is  attributed  to  the  fact  that  such  a  program 
allows  the  student  more  freedom  in  planning  his 
education  and  gives  him  a  desirable  degree  of  flexi- 
bility in  his  program. 

Specific  examples  pointing  out  the  problem  at  hand 
are  that  many  students  cannot  take  courses  such  as 
foreign  languages,  accountancy,  biological  sciences,  or 
education  as  credit  towards  a  degree.  However,  it  is 
quite  often  possible  to  use  a  limited  number  of  these 
hours  in  the  curricula  which  have  choice  electives. 
There  is  an  inequity  in  that  a  student  in  one  de- 
partment may  take  a  course  as  an  elective  and  count 
it  towards  graduation  whereas  another  cannot. 


A  popular  faculty  objection  to  the  proposal  is  that 
students  would  choose  low-level  or  non-respectable 
courses.  This  argument  slanders  both  the  student 
and  colleagues  within  the  university.  The  proposal 
for  unrestricted  electives  is  an  expression  of  the  be- 
lief that  when  students  are  asked  to  complete  from 
130  to  142  semester  hours  of  credit  to  receive  a 
bachelor's  degree  in  engineering,  it  is  not  unreason- 
able to  allow  them  to  select  six  hours  in  personal 
interest  areas. 

DEANS  TO   BE  AVAILABLE 
ON  WEDNESDAY  EVENINGS 

In  order  to  provide  more  counseling  service  to 
engineering  students  Associate  Dean  Pierce  and  As- 
sistant Deans  Opperman  and  Wakeland  are  increas- 
ing the  time  which  they  are  available  for  consultation. 
E\'ery  Wednesday  evening  between  6:30  and  10:00 
p.m.  beginning  April  20  one  of  the  three  deans  will 
be  in  his  office  to  meet  individually  with  students. 

This  time  is  not  intended  for  making  program 
changes  or  other  transactions  but  rather  for  helping 
students  plan  their  future  years  at  the  University  or 
for  discussing  problems  of  all  types,  academic  or 
otherwise.  Appointments  may  be  arranged  by  phone 
or  in  room  103  Engineering  Hall  for  half  hour  or 
hour  meetings. 

ZETETICS  COURSE 

EXPERIENCES  POPULARITY  BOOM 

by  Cliff  Schilling,  IE  '66 

An  unexpected  burst  of  interest  in  zetetics  has 
forced  this  class  into  a  larger  room.  Zetetics,  which  is 
the  study  of  research  and  artistic  activities,  was  origi- 
nated by  Joseph  Tykociner,  professor  emeritus  of  Elec- 
trical Engineering.  The  class,  EE  271D,  has  attracted 
three  dozen  seniors,  graduates  and  faculty'  from  elec- 
trical, industrial  and  architectural  engineering,  phys- 
ics, industrial  design,  astromony,  architecture,  educa- 
tion, biology,  library  science,  sociology,  physical  edu- 
cation and  pre-medicine. 
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The  diverse  backgrounds  of  the  students  are  in 
keeping  with  the  fundamental  principle  of  zetetics— 
that  all  sciences  and  artistic  acti\ities  arc  interrelated 
and  that  each  area  of  knowledge  can  profit  by  examin- 
ing its  links  with  the  other  areas.  Prof.  Tykociner  and 
discussion  leader,  \\'.  D.  Rose,  Prof,  of  Petroleum  En- 
gineering, encourage  questions  about  zetetics  and 
other  sciences  from  the  class.  The  questions  have 
ranged  in  tone  from  curious  to  skeptical  and  ha\e  trig- 
gered some  \er\'  lively  discussions. 

The  new  interest,  though  sudden,  does  not  seem 
merely  transitory.  Although  two-thirds  of  the  students 
are  auditing  the  class  and  are  not  obligated  to  attend, 
attendance  has  remained  uniform,  even  against  such 
competition  as  a  basketball  game  and  two  concerts. 
The  class  meets  Tuesday  and  Thursday  evening  at  7 
p.m.  in  141  Electrical  Engineering  Bldg. 

ROVING   EDITOR  COROUSES 
IN  EAST  WITH  COHORTS 

During  the  semester  break  Stuart  Umpleby,  Techno- 
graph  editor,  escaped  from  campus  for  a  snowy  but 
stimulating  trip  to  New  York  and  ^^'ashington,  D.C. 
His  excuse  for  making  the  jaunt  was  the  four-day 
Overseas  Press  Club  Conference  for  College  Editors 
on  national  and  international  affairs.  Featured  speak- 
ers were  Senator  Robert  F.  Kennedy,  Theodore  Soren- 
sen,  fonner  Presidential  ad\'isor  and  author  of 
Kennedy,  and  Max  Frankel,  diplomatic  correspondent 
of  the  New  York  Times. 

Two  New  York  newspapers  co\ered  Senator  Ken- 
nedy's address  to  the  over  2.50  college  editors.  The 
story  in  the  New  York  Herald  Tribune  carried  the 
headline,  "The  Junior  Senator  and  the  Young,  Tough 
Editors."  One  of  the  two  articles  in  the  New  York  Post 
quoted  Senator  Kennedy'  as  saying  after  the  meeting 
that  he  thought  the  questions  had  been  li\'ely  and 
intelligent. 

Secretary  of  State  Dean  Rusk  and  Presidential  Press 
Secretar\'  Bill  Moyers  had  promised  to  speak  to  the 
students  when  the>'  were  in  ^^'ashington,  but  the  Presi- 
dential meeting  in  Honolulu  called  them  away.  Inter- 
views with  lower  echelon  officials  proved  to  be  quite 
li\el>',  however,  particularly  the  discussion  with  a  rep- 
resentative of  the  State  Department. 

The  conference  was  held  under  the  auspices  of  the 
United  States  Student  Press  Association,  of  which 
Technograph  is  a  member. 

THE  PUBLIC  RELATIONS  GAP- 
FACT  OR  FANTASY 

The  public  relations  gap  between  engineering  and 
other  professions,  a  frequently  recurring  topic  in  pro- 
fessional engineering  publications,  may  ha\e  little 
basis  in  reality  at  least  among  students.  A  recent  poll 
of  student  attitudes  conducted  b>-  Moderator,  a  nation- 
al   student    magazine,    indicates  that  the    profession's 


prestige  is  high  but  that  students  have  doubts  about 
its  intellectual  content. 

More  students  felt  that  science/technology  was 
gaining  in  prestige  than  any  other  career  area.  The 
percentages  of  respondents  who  felt  that  each  career 
was  gaining  in  prestige  were  as  follows:  science/tech- 
nology, 91%;  education  social  work,  87^^;  medicine/ 
health,  76^^;  law,  70%;  media  arts,  697c;  business/ 
finance,  61%;  government.  42%;  church,  11%;  mili- 
tary, 10%. 

Science/technology  rated  second  behind  education/ 
social  work  as  the  career  area  most  vital  to  the  well- 
being  of  the  nation  toda\'.  However  in  the  category  of 
the  career  area  most  vital  to  the  nation  twenty  years 
from  now,  science  technology  moved  to  first  place, 
education  social  work  dropped  to  second,  and  govern- 
ment jumped  to  third. 

Nevertheless  in  the  category-  of  the  career  area 
which  offers  the  1966  college  graduate  the  greatest  op- 
portunity to  utilize  what  he  has  learned  and  experi- 
enced in  a  liberal  education,  science  technology  took 
the  biggest  loss,  losing  one  third  of  the  votes  of  stu- 
dents in  science  technology  ciu-ricula  and  dropping 
to  less  than  half  of  its  "Nital  to  the  nation"  rating. 


"The   old   'boneyard'   really   picks   up  in   color  through   the   Engineer- 
ing   Campus." 
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While  the   rain    poured   down 
the  crowds   poured   into   .    . 


ENGINEERING  OPEN  HOUSE-1966 


by  John  Boiirgoin,  EE  '68 

The  1966  Engineering  Open  House  was  the  largest 
such  event  in  the  fifty-year  history  of  Open  House. 
^Vell  over  one-hundred  exhibits  ranging  from  logic 
puzzles  to  computerized  music  were  offered  to  the 
estimated  17,000  people  who  visited  north  campus 
during  the  big  weekend. 

Prize  money  amounting  to  $575  stimulated  addi- 
tional enthusiasm  from  the  exhibitors.  In  the  Research 
Division,  Richard  M.  Wetzel,  a  G.E.  major,  won  first 
place  with  his  exhibit.  The  Direct  Determination  of 
Nonlinear  Strain."  Robert  Schottman,  a  new  Knight 
of  St.  Pat,  won  first  place  in  the  Engineering  Prin- 
ciples Division  with  his  display,  "The  Engineering 
Method  of  Analysis."  In  the  Society  category,  the 
Society  of  Women  Engineers  took  first  place  with 
"The  Academic  Life  of  a  Coed  Engineer."  In  the 
fourth  category'.  Engineering  as  a  Profession,  F.  J. 
Nesseler,  a  C.  E.  major,  won  first  place  with  his 
exhibit  entitled  "The  Future  Lies  Ahead."  Each  of  the 
^vinne^s  received  seventv-five  dollars  and  a  trophy. 

Prize  money  was  donated  by  the  Automatic  Electric 
Company  of  Northlake,  111.;  the  Chicago  Bridge  and 
Iron  Company;  the  Chicago,  Burlington,  and  Quinc\' 
Railroad;  Continental  Can  Company,  Inc.  of  Chicago; 
Magnavox  Company  of  L^rbana;  and  the  Mar\el- 
Schebler  Products  Division  from  Decatur.  These  com- 
panies also  sent  representatives  to  serve  as  judges  for 
the  exhibits  along  uith  two  deans  and  two  students. 

As  in  the  past,  St.  Pat's  Ball  climaxed  the  two-day 
festivities.  But  contrary  to  former  policy,  this  year's 
ball  featured  two  bands.  Ted  Allen  and  his  orchestra 


Donna    Yakos 
1966    St.     Pol': 


proN'ided  slow  music  while  Baby  Huey  and  His  Bab>' 
Sitters  provided  a  faster  beat  for  the  dancers.  At  the 
highlight  of  the  evening.  Miss  Donna  Yakos,  a  sopho- 
more in  L.  A.  S.  from  Staunton  was  crowned  Queen 
of  the  Ball. 


Dean  Everitt  places  the  plaque  bear- 
ing the  nomes  of  the  10  newly 
chosen  Knights  of  St.  Pal  on  the  wall 
in  Engineering  Hall  as  Knights  of 
St.  Pat  chairman,  Mike  Tomasic  oncJ 
Engineering  Open  House  major 
chairman,   Phil    Fisher,   look   on. 


rof.  C.  Dale  Greffe  knights  honorary  knight 
assistant  Dean  David  Opperman  as  the  rest 
if  this  year's  knights  look  on.  Eleven  candi- 
[ales  were  elected  to  knighthood  at  ceremony 
luring  St.  Pats  Ball.  Taking  port  in  the  cere- 
nony  were  Kay  Lester,  Lady  of  St.  Pat;  Dean 
verilt;  Prof.  Greffe,  SI.  Pal:  Wayne  Peterson; 
Seorge  Schwartz;  Lester  Holland;  Phil  Fisher; 
vlan  Morr;  Jim  Wallers;  Bob  Giles;  Prof, 
ewelt,  lost  year's  honorary  knight;  Bob  Shott- 
nan;  Mike  Tomasic;  ond  kneeling.  Dean  Op- 
lerman.  Absent  from  the  picture  is  Richard 
ang.eh'.  (Both  photos  courtesy  Champaign 
Jews-Gozelte) 


Engineers  &  Scientists 


With  all 
the  companies 
making  the  same  promises, 

how  do  you  tell 
the  difference? 


It  is  difficult!  Perhaps  the  best  and  only  way  is  to  study  the  com- 
pany carefully— to  see  if  its  structure,  range  and  operational 
modes  permit  it  to  make  good  its  promises.  If  you  scrutinize 
Sylvania  Electronic  Systems,  you'll  discover  a  number  of  sal- 
lent  facts  that  may  help  clarify  the  matter  for  you. 

Note  first  that  Sylvania  employs  the  small  group  form  of  or- 
ganization—within its  nationwide  complex  of  research  and  de- 
velopment groups,  manufacturing  plants  and  world-wide  field 
engineering  operation.  This  makes  swift  individual  progress 
and  development  possible  within  a  wide  choice  of  current  in- 
house  projects. 

Note  particularly  the  diversity  and  breadth  of  SES  projects. 
You  may  advance  in  a  technical  or  administrative  capacity  in 
any  of  these  areas:  ground  electronics  equipment  for  Minute- 
man  missile  sites. .  .research  and  development  in  electronic 
warfare  field.  ..electronic  security  systems... 
ASW  systems... special  purpose  airborne  com- 
puters for  incorporation  into  U.S.  Air  Force  large 
scale  electronic  systems... laser  systems... de- 


sign  of   spaceborne   electronic   and   optical    systems... plus 
world-wide  engineering  support  systems. 

Note  that  SES  has  worked  out  three  distinct  routes  for  ad- 
vancement, all  with  equal  rewards— technical  specialist,  tech- 
nical manager,  program /project  manager. 

Finally,  note  how  SES  encourages  ambitious  individuals  to 
accelerate  their  development  through  participation  in  Division- 
wide  conferences,  in-plant  courses  and  seminars  and  post- 
graduate study  plans  conducted  on  an  unusually  generous 
scale. 

The  success  of  the  SES  mission— to  manage  government 
systems  programs  for  General  Telephone  &  Electronics,  the 
parent  corporation— depends  on  the  professional  and  intellec- 
tual growth  of  its  personnel.  In  every  respect,  SES  has  created 
an  environment  to  foster  that  growth.  Be  sure  that  any  prospec- 
tive employer  you  consider  has  established  a 
growth  climate  of  like  specifications. 
Making  promises  is  one  thing.  Making  progress 
is  another. 


GEE 

GENERAL  TELEPHONE  S  ELECTRONICS 

sma:\nl\  electronic  systems 

SES  LABORATORIES  ARE  LOCATED  SUBURBAN  TO  SAN  FRANCISCO,  BUFFALO  AND  BOSTON 

For  further  information  about  any  of  these  locations,  see  your  college  placement  officer  or  write  to: 
Manager  of  College  Relations,  40  Sylvan  Road,  Waltham,  Massachusetts  02154.  An  Equal  Opportunity  Employer, 
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Wouldn't  you  like  to 
join  a  company  that 
is  really  on 
the  move? 


SUNDSTRAND— a  company  on  the 
move — has  many  excellent  engineering 
positions  open.  Here,  the  challenge  of 
tomorrow  is  being  met  by  well-trained 
technical  professionals,  such  as  yourself. 

A  career  in  engineering  at  Sundstrand 
can  be  rewarding  .  .  .  not  only  from  the 
standpoint  of  material  well-being  .  .  .  but 
also  from  the  intellectual  stimulation  of 
exploring  the  complexities  of  advancing 
technologies. 

Sundstrand  is  an  engineering-oriented 
company.  The  company  has  built  a  repu- 
tation as  a  producer  of  precision  products. 
Key  to  Sundstrand's  product  success  has 
been  its  consistent  emphasis  on  engineer- 
ing and  its  willingness  to  spend  heavily 
on  research  and  development. 

In  our  laboratories,  design  departments, 
and  test  labs,  you  will  find  innovators  at 
work  in  such  varied  technologies  as 
thermodynamics,  undersea  propulsion, 
solid-state  electronics,  computer  pro- 
gramming, fuel  cell  design,  sophisticated 
secondary  power  systems  for  aerospace 
vehicles,  petrochemical  handling,  and 
hydrostatics. 

Sundstrand  has  a  60-year  record  of 
steady  growth.  It  has  operating  divisions 
in  Illinois  and  Colorado  .  .  .  and  there  is 
expansion  going  on  in  all  divisions. 
Annual  sales  are  nearing  $100  million, 
and  the  order  backlog  is  at  an  all-time  high. 

If  you  are  an  engineer  who  would  like  a 
challenging  position  with  a  medium-sized 
company  on  the  move  .  .  .  you  should 
investigate  the  opportunities  now  avail- 
able at  Sundstrand. 

Write  to: 

Manager  of  Technical  and 

Professional  Placement 

SUNDSTRAND  CORPORATION 

Personnel  Center 

1401  -  23rd  Ave.        Rockford,  III.  61101 

an  equal  opportunity  employer 


WE  HAVE  THESE 
CHALLENGING  POSITIONS 
OPEN: 

MECHANICAL  ENGINEERS 

Openings  at  all  levels  in  development  and 
project  assignments,  research  and  de- 
velopment, product  design,  sales,  applica- 
tion engineering,  field  service,  quality 
control,  reliability,  computer  program- 
ming, manufacturing,  and  testing. 

ELECTRICAL  ENGINEERS 

Continuing  need  for  graduate  E.E."s  to 
work  on  equipment  related  to  power 
generation  and  numerical  control.  In- 
cludes positions  in  project  engineering, 
research  and  development,  application 
engineering,  sales,  and  electronic  develop- 
ment engineering. 

METALLURGICAL  ENGINEERS 

Opportunities  exist  in  metallurgical  tech- 
nology with  exposure  to  a  wide  range  of 
metals,  from  ferrous  castings  to  alpha 
titanium  alloys.  Ample  challenges  in  a 
variety  of  work  encompassing  the  material 
support  of  the  manufacturing  depart- 
ments, research  sections,  and  project 
groups,  with  particular  emphasis  on  the 
investment  casting  foundry. 

INDUSTRIAL  ENGINEERS 

Responsibilities  for  a  broad  range  of  pro- 
jects, from  determining  the  manufacturing 
feasibility  of  a  product  to  the  layout  of  a 
completely  new  automated  production 
facility.  Includes  creating  new  tools,  proc- 
esses, and  equipment;  planning  produc- 
tion flow  and  schedules;  working  in  time- 
study  and  methods  engineering;  coordi- 
nating quality  control  and  reliability;  and 
evaluating  cost  factors. 

Plus  a  variety  of  specialized  positions 
for  graduate  engineers  with  5  to  10  years' 
experience  in  the  following  areas: 

Quality  Control  Engineering 
Machine  Tool  Design  Engineering 
Hydraulic  Engineering 
Electrical  Machinery  Design  Engineering 
Circuit  Design  Engineering 
Turbo  Machine  Engineering 
Heat  Transfer  Engineering 
Applications  Engineering 


SUNDSTRAND 


.  a  company  on  the  move! 
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If  you  still  think  glass  is  just  glass, 


ask  Woods  Hole. 


Now  glass  can  do  what  metals  can  — and  more.  Much  more. 
Ask  Woods  Hole  Oceanographic  Institution. 

For  years,  the  only  way  to  get  a  sample  of  the  ocean's  floor 
was  to  lower  what  they  call  a  "bottom  corer"  on  a  wire  and 
then  laboriously  haul  it  up  again.  Not  any  more.  Now  a 
"Boomerang  Corer"— made  for  Woods  Hole  by  Benthos,  Inc. 
—  is  simply  tossed  overboard  and  allowed  to  plunge  freely. 
When  it  slams  into  the  ocean  floor,  it  drives  a  sample  of  sedi- 
ment into  a  hollow  tube  inside  the  corer. 

The  impact  releases  two  glass  spheres  that  can  do  what 
most  hollow  metals  can't:  withstand  the  tremendous  pres- 
sures at  the  bottom  of  the  ocean.  They  tug  the  tube  loose  and 
float  it  to  the  surface.  A  flashing  beacon  inside  one  of  the 
spheres  pinpoints  its  location  for  the  waiting  ship. 

Today  glass  can  be  made  to  maintain  constant  electrical 


properties  at  missile  speeds.  Be  a  heat  exchanger  in  a  gas  tur- 
bine engine.  Save  weight  without  sacrificing  strength.  Con- 
duct or  insulate.  Bend.  Not  bend.  Break.  Not  break.  Melt. 
Not  melt.  Do  whatever  you  want  it  to.  It  is  the  most  versatile 
basic  engineering  material. 

For  solutions  to  their  problems,  industry'  and  government 
are  coming  to  Corning.  Because  Corning  is  ilie  glass-master. 
We  are  widely  diversified,  internationally  based,  and  have 
one  of  the  most  daring,  expert  and  imaginative  engineering 
staffs.  Plus,  a  marketing  principle  that  concentrates  on  devel- 
oping products  only  in  areas  where  a  need  exists  and  no  prod- 
uct does. 

Young  engineers  seeking  challenge,  opportunity,  and  ad- 
vancement are  invited  to  write  to  Career  Development  Man- 
ager, Corning  Glass  Works,  Corning,  New  York. 

CORNING 

CORNING  GLASS  WORKS 

AN  E<5UAL.-OPPORTUNITV  EMPLOYER 
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Opinions  Reflect  Experience 

To  the  Editor: 

Thank  you  for  the  advance  copy  of  Mr.  Berg's 
critique.  I  haven't  seen  such  a  pvTOtechnic  display 
since  the  space  rocket  blew  up  on  the  launching  pad. 
Really,  I  am  surprised  that  the  "Beatitudes"  inspired 
so  colorful  a  response.  If  there  was  an  element  of 
truth  beneath  the  glossy  coating,  it  was  meant  that 
way. 

If  there  was  a  whimsical  turn  to  some  of  the 
expressions,  that  too,  was  intended.  A  horror  chamber 
is  not  a  necessary  requisite  for  every  house,  and  a 
profession  need  not  have  gory  edges  to  be  real.  If 
some  suggestion  of  engineer  image  was  read  into  my 
words,  it  crept  in  while  my  back  was  turned. 

A  profession  is  known  by  its  record,  and  its 
portrait  is  painted  by  a  myriad  of  persons  in  many 
places  under  a  variety  of  circumstances.  Anything  I 
alone  may  say  is  not  likely  to  establish  new  mile- 
stones, or  set  science  back  to  the  Pharaohs. 

Every  man  looks  into  his  profession  and  sees  mir- 
rored there  the  image  of  his  own  experience.  A 
neighbor  sees  through  the  glass  darkly. 

I'm  sorry  Mr.   Berg. 

Homer  T.  Borton 

Past   Chaimian 
American  Engineer  Committee 


"Not   too   confident   of   this    s 


you    O'Non?" 


Exercise  in  Purposelessness 

To  the  Editor: 

Engineering  students  at  the  University  of  Illinois 
have  a  limited  number  of  opportunities  for  learning  in 
depth.  Primary  among  these  should  be  the  engineering 
societies  of  their  respective  curricula.  However,  whOe 
reviewing  past  society  meetings  and  looking  forward 
to  forthcoming  gala  events,  I  noticed  by  tlieir  t\'pe  of 
program  that  engineering  societies  did  not  seem  to 
possess  any  such  purpose. 

Because  of  their  lack  of  direction  and  purpose,  these 
organizations  have  not  succeeded  in  arousing  substan- 
tial student  interest.  I  believe  that  the  primar\'  purpose 
should  not  be  just  the  showing  of  a  film,  or  the  en- 
snaring of  a  good  speaker,  or  a  resplendent  social 
event,  for  these  are  secondary  unless  part  of  a  con- 
tinuing oriented  program.  The  paramount  intention 
should  be  a  concerted  attempt  to  create  an  atmosphere 
conduci\  e  to  the  growth  and  education  of  an  individ- 
ual. Societies  should  strive  to  improve  the  quality  and 
the  completeness  of  the  engineering  education  in  their 
fields.  The  establishment  of  better  exlracurricular 
student-faculty  relationships  is  a  valuable  opportunity 
for  insight  into  the  methods  and  philosophy  of  en- 
gineering and  a  compensation  for  the  ill  effects  of  the 
multiversity. 

A  professor  once  remarked  to  me  that  a  significant 
part  of  education  is  the  close  association  of  a  student 
with  his  instructors.  His  sage  advice  was,  "Get  to  know 
your  instructors.  The  valuable  things  you  can  learn 
from  them  over  a  cup  of  coffee  can't  be  obtained  in 
class."  Engineering  students  need  this  chance  and 
societies  can  offer  it. 

Perhaps,  the  new  officers  of  the  engineering  societies 
could  peer  a  little  deeper  into  tlie  purpose  and  events 
of  their  groups  for  next  year.  Perhaps,  innovating,  ben- 
eficial societies  can  be  realized.  It  will  demand  hard 
work,  creative  thinking  and  active  support,  but  most 
of  all  it  will  require  effective,  resourceful  leaders  to 
guide  the  society  to  a  worthwhile  goal. 

Alan  Halpern 
Sophomore,  Electrical  Engineering 
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Kodak 


wants  two  kinds  of  mechanical  engineers: 


1.  burning  with  ambition  to  reach  managers  status 
as  soon  as  possible 


•  College  grade-point  average  on  the  high  side  in 
technical  subjects 

Secretly  admitted  to  self  at  certain  point  in  undcreraiUialc  career 
that  the  scholar's  way  of  life  is  for  other  people  hiil  snuin  rn<iiit;li 
to  have  kepi  sccrel  jroni  the  prafcs^ors  who  an',  ajier  till,  scholars. 
Diploma  in,  secret  out. 

•  Seeks  prosperous,  highly  diversified  employer 

Competitive  personality  who  wants  to  play  on  a  strong,  long- 
lasting  team  in  the  big  leagues. 

•  Unafraid  of  choices  and  changes 

With  a  mechanical  engineering  background,  we  might  linj  him 
adept  at  keeping  a  troupe  of  welders  happy  on  a  new  petro- 
chemical project,  or  designing  a  new  type  of  machine  for  the 
lithographic  industry,  or  organizing  a  small  laser-manufacturing 
department,  or  operating  a  large  magnetic  tape  plant,  or  profit- 
ably piloting  one  of  the  world's  major  industrial  corporations. 


2.  able  to  hold  a  manager's  job  in  time  but  sure  he 
wouldn't  like  it 


•    College  grade-point   average  on   the  high  side  in 
technical  subjects 

Why  not'  The  subjects  svere  intrinsically  interesting,  and  most 
of  the  professors  proved  to  have  a  clear  understanding  of  them. 


•  Seeks  prosperous,  highly  diversified  employer 

To  practice  modern  mechanical  engineering — this  is  not  1936 — 
one  needs  scope,  contacts,  and  resources. 

•  L'nafraid  of  choices  and  changes 

With  a  mechanical  engineering  background,  he  might  choose  to 
lake  a  high  leap  over  the  interdisciplinary  wall  into  solid  state 
physics,  pull  some  excessively  generalized  equations  out  of  a 
journal  that  others  on  the  circulation  list  quickly  glance  at  and 
pass  along.  Six  nionlhs  later  he  may  have  a  new  composition  of 
matter  on  board  a  ship  bucking  the  solar  wind  lo  Mars. 


"What  is  said  here  about  mechanical  engineers  is  equally  applicable  to  chemical 
engineers  and  electrical  engineers.  Our  expansion  rate  now  demands  technical 
people  who,  at  the  one  extreme,  are  still  fresh  from  the  classroom  with  its 
benefits  and,  at  the  other,  have  had  ten  years  of  practice  in  their  professions  and 
are  now  ready  to  select  a  lifetime  employer.  We  offer  a  choice  of  three  communi- 
ties: Rochester,  N.  Y.,  Kingsport,  Tenn.,  and  Longview,  Tex.  We  earnestly 
solicit  serious  and  honest  self-descriptions  addressed  to: 

EASTMAN   KODAK   COMPANY 
Business  and  Technical  Personnel  Department/Rochester,  N.  Y.  14650 

fKn  equal-opportunity  employer. 


University  '.Abrary 
University  of  .L.ir.ois 
Urbana,  i  i  i^  • 


2  Copies 


SIX  G-E  J93  ENGINES  push  USAF  XB-70  to  MACH  3. 


JACK   WADDEY,    Auburn    U.,    1965,    translates 


customer    requirements 
trical     systems    on    a 


into    aircraft     elec- 
Technical     Marketing 


Program  assignment  at  Specialty  Control  Dept. 


PAUL  HENRY  is  assigned  to  design  and  analysis 
of  compressor  components  for  G.E.'s  Large 
Jet  Engine  Dept.  He  tiolds  a  BSME  from  the 
University  of  Cincinnati,  1954. 


ANDY  O'KEEFE,  Villanova  U.,  BSEE,  1965,  Manu- 
facturing Training  Program,  works  on  fabrica- 
tions for  large  jet  engines  at  LJED,  Evendale, 
Ohio. 


A  PREVIEW  OF  Yg_UR  CAREER  AT  GENERAL  ELECTRIC 

Achieving  Thrust  for  Mach  3 


When  the  North  American  Aviation  XB-70  established  a  mile- 
stone by  achieving  Mach  3  flight,  it  was  powered  by  six 
General  Electric  J93  jet  engines.  That  flight  was  the  high 
point  of  two  decades  of  G-E  leadership  in  jet  power  that 
began  when  America's  first  jet  plane  was  flown  in  1942.  In 
addition  to  the  30,000-pound  thrust  J93's,  the  XB-70  carries  a 
unique,  240-kva  electrical  system  that  supplies  all  on-board 
power  needs— designed  by  G-E  engineers.  The  challenge  of 
advanced  flight  propulsion  promises  even  more  opportunity 
at  G.E.  GETF39  engines  will  help  the  new  USAF  C-5A  fly  more 
payioad  than  any  other  aircraft  in  the  world;  the  Mach  3 
GE4/J5  is  designed  to  deliver  50,000-pound  thrust  for  a  U.S. 
Supersonic  Transport  (SST).  General    Electric's   involvement 


in  jet  power  since  the  beginning  of  propellerless  flight  has 
made  us  one  of  the  world's  leading  suppliers  of  these  prime 
movers.  This  is  typical  of  the  fast-paced  technical  challenge 
you'll  find  in  any  of  G.E.'s  120  decentralized  product  opera- 
tions. To  define  your  career  interest  at  General  Electric, 
talk  with  your  placement  officer,  or  write  us  now.  Section 
699-16,  Schenectady,  N.Y.  12305.  An  Equal  Opportunity  Em- 
ployer. 

Progress  Is  Our  Most  Imporfanf  Product 

GENERAL^ELECTRIC 
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the  universe 


New  Westinghouse  Jet  Set  gives  you  a  beautiful  picture. 


even  when  it's  off 


The  picturetube  doesn't  stare  back 
at  you.  And  there's  no  wait  for  warm- 
up  because  it's  Instant-On  "  television. 
Turned  on,  Jet  Set  delivers  a  soft. 


clear,  easy-on-the-eyes  picture.  New 
Memory  Fine  Tuning  lets  you  pre-tune 
each  channel  for  best  picture  and  sound. 
Set  it  once — and  forget  it. 


Turned  off.  Jet  Set  doesn't  even  look 
like  a  TV  set.  But  off  or  on,  it's  beautiful. 

Westinghouse  makes  a  product  so 
you'll  enjoy  it — any  way  you  look  at  it. 


You  can  be  sure  if  it's  Westinghouse 


For  information  on  a  career  at  Westmgiiouse.  an  equal  opportunity  employer, 
write  L.  H.  Noggle,  Westmghouse  Educational  Center.  Pittsburgh.  Pa.  15221. 
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DENT  ENGINEERING 

JAZINE 

/ERSITY   OF   ILLINOIS 


IN  THE  BEGINNING  .  .  . 

Mickey  Mindock  intended  to  base  this  article  on  an  inter- 

vieiv  li-ith  the  divinity  but  due  to  God's  imtiinely  decease 

he   ii-as  forced  to   revert   to   past  and  present  scientific 

theories. 
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12  IT'S  HERE— THE  SELF-REPRODUCING  MACHINE 

Alan  Halpern  provides  a  glin/psc  into  a  field  which  could 
produce  a  iiiechanical  sorcerer's  apprentice. 

18  THE  EFFICIENT  USE  OF  STUDENT  MOTIVATION 

Stuart  Uvipleby,  in  his  last  fling  as  editor,  considers  the 
minority  approach  to  engineering  education. 


EDITORIAL 

Leap  Forivard  to  Feedback 

ENGINEERING  CAMPUS 

Faculty  awards  for  teaching  iinproveuients,  a  studetit  fac- 
ulty conference  on  student  motivation,  and  an  honors 
conference  on  direct  energy  conversion  are  reported  in 
this  month's  Engineering  Campus  section. 


28  BOOK  REVIEWS 

Stuart  Umpleby  swimiarizes  author  Donald  Fink's  views 
on  the  possibility  of  computer  creativity. 

32  LETTERS 

Mr.  Borton  and  Alan  Halpern  receive  letters  this  ?i!onth, 
and  a  distraught  engineering  studetit  requests  less  sterile 
corridors. 


COVER 

Eve  Souiieman,  junior  in  graphic  design, 
designed  our  April  cover.  In  explaining  the 
meaning  of  the  cover,  Miss  Sonneman  says, 
"In  illustrating  the  creation  of  the  universe, 
I  abstracted  the  sytnbol  for  infinity  and  em- 
ployed this  in  a  design  showing  something 
analogotis  to  the  universe  being  created 
from  a  central  exploding  mass." 


WHAT  IS  A  PROJECT  ENGINEER? 


atUNIVAC... 


DEAN  MORGAN 

BS  (ELECTRICAL  ENGINEERING) 
UNIVERSITY  OF  UTAH 


A  typical  example  of  a  PROJECT  ENGINEER 
is  Dean  Morgan.  He  joined  UNIVAG  upon 
his  graduation  in  1960,  and  was  assigned  to 
ttie  Memory  Engineering  Department.  For 
two  years  he  was  engaged  in  the  circuit  and 
logic  design  of  a  thin  film  control  memory 
for  the  UNIVAC  1107  computer,  and  a  com- 
puter developed  for  the  U.  S.  Navy.  During 
the  last  assignment.  Dean  was  given  the  re- 
sponsibility of  Proposal  Manager  for  devel- 
oping a  proposal  and  cost  estimate  for  a 
small  low  power  data  buffer  memory  to  be 
used  in  a  deep  space  experiment  to  be  con- 
ducted by  Jet  Propulsion  Laboratories.  This 
was  the  Mariner  IV  Program. 

In  writing  the  proposal  Dean  became  the 
most  likely  candidate  to  head  up  the  pro- 
gram should  we  win.  As  it  turned  out, 
UNIVAC  was  awarded  the  contract  for  the 
design,  development  and  fabrication  of  flight 
models  of  a  data  buffer  memory  system. 


FRAME -MARS  BY  MARINER  IV 


...  a  typical  PROJECT  ENGINEEER  is  about  28  years  old,  has  completed  two  or 
three  design  assignments,  and  this  is  the  first  firm  he's  worked  for.  He  works  in 
an  Engineering  Department  which  has  about  100  personnel.  He  is  responsible  for 
all  facets  of  a  development.  He  will  have  direct  responsibility  over  two  to  five  other 
engineers,  and  from  five  to  ten  technicians,  he  will  be  responsible  for  other  func- 
tions related  to  design  such  as  reliability,  design  drafting,  prototype  construction, 
documentation  and  manuals.  On  smaller  programs  he  will  be  indirectly  responsible 
for  the  fabrication,  checkout,  environmental  testing  and  delivery  of  all  production 
units.  His  administrative  tasks  will  include  planning,  scheduling,  performing  merit 
reviews  on  the  personnel  assigned  to  him.  He  will  have  to  coordinate  with  Con- 
tracts Personnel  the  basic  contract,  changes  in  scope  and  all  fiscal  project  re- 
porting. With  Marketing  he  will  have  to  cooperate  in  selling  additional  business 
to  the  same  and  other  customers.  This  will  require  that  he  generate  technical 
proposals,  perform  cost  estimates  and  make  presentations  to  management  so  they 
can  determine  if  further  use  can  be  made  of  this  development. 


DATA  BUFFER  MEMORY... 

This  tiny  memory  was  approximately  6  inches  square,  1  inch  thick,  weighed  21 
ounces,  operated  on  less  than  Va  watt  of  power.  It  contained  2,640  bits  of  storage. 
Its  function  was  to  store  the  video  picture  each  time  the  lens  was  opened,  and 
then,  at  the  slower  rate  required  by  a  tape  recorder,  the  information  was  trans- 
ferred to  tape  for  subsequent  playback  to  earth.  The  picture  shown  on  television 
and  in  print  here  indicates  it  worked  perfectly. 

The  task  of  developing  this  highly  reliable  device  combined  with  the  problems  of 
manufacturing  it  to  extreme  environmental  specifications  were  Dean's  tasks  for 
over  IVa  years.  Such  cases  are  typical.  Every  day  brings  the  possibility  of  a  new 
request  for  proposal  and  the  possibility  of  a  new  assignment. 

Interested  candidates  are  invited  to  submit  resumes  to  Mr.  R.  K.  Patterson,  Em- 
ployment Manager,  UNIVAC  Defense  Systems  Division,  UNIVAC  Park,  St.  Paul, 
Minnesota.  Dept.  55. 


UNIVAC 


DEFENSE  SYSTEMS  DIVISION 
2750  WEST  SEVENTH  BLVD. 
ST.     PAUL,     MINN.     S511E 

AN   EOUAL   OPPORTUNITY   EMPLOYER    (MfiFI 


TECHNOGRAPH      April,  1966 


Yovii'  Sviccess  is  Vital  to  Us 


CB&l's  world-wide  operations  (above:  field  construction  of  a  pressure  suppression  nuclear 
reactor  containment  facility)  offer  challenging  career  opportunities  to  graduates  with 
degrees  in  Mechanical,  Chemical,  Civil,  Metallurgical,  Welding  or  Electrical  Engineering. 


At  CB&I,  you  will  find  a  special 
kind  of  company.  One  that 
doesn't  believe  men  in  respon- 
sible positions  must  have  gray 
hair.  A  management  that  knows 
young  graduate  engineers  can 
handle  real  responsibility  early 
in  their  careers. 

How  does  CB&I  know  this? 
Simply  because  every  executive 
in  the  Company  did  it.  And  vir- 
tually every  one  of  them  is  a 
graduate  engineer  who  holds  an 
"advanced  degree"  from  the 
Company's  Program  for  Pro- 
gress. 

Growth  of  our  young  engi- 
neers, then,  is  mandatory. 

By  joining  CB&I,  you'll  start  to 
grow  immediately.  Assignments 
in    Design    Engineering,    Manu- 


facturing and  Field  Construction 
will  give  you  a  solid  base— then 
your  future  will  be  as  bright  as 
your  ability,  ambition  and  initia- 
tive. 

As  the  world's  leading 
designer-engineer-builder  of 
large  metal  plate  structures  and 
related  operating  systems,  CB&I 
serves  leaders  in  many  fields. 
And  it  offers  challenging  career 
opportunities  to  graduates  with 


degreesin  mechanical,  chemical, 
civil,  metallurgical,  welding  or 
electrical  engineering. 

See  your  Placement  Director 
for  more  information  about  op- 
portunities with  CB&l's  9,000- 
member  team,  which  covers  the 
United  States  and  all  parts  of 
the  world.  Or  write:  J.  F.  Chocole, 
Director  of  Personnel,  Chicago 
Bridge  &  Iron  Company,  Oak 
Brook,  Illinois  60523. 


Chicago  Bridge  &  Iron  Company 

An  Equal  Opportunity  Employer 

Serving  leaders  in  the  fields  of  Natural  Gas,  Nuclear  Power,  Aerospace,  Petroleum, 
Water  Desalination,  Steelmaking,  Chemistry,  Cryogenics,  Hydroelectric  Power,  Water 
Supply  . .  .  and  Many  Others. 
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SditOridlS     represent  the  opinion  of 
a  majority  of  the  Technograph  staff. 


Leap  Forward  to  Feedback 


Three  years  ago  the  College  of  Engineermg  asked  for  more 
feedback  from  its  students,  and  the  staff  of  the  Technograph 
leaped  forward  to  provide  it.  The  fact  that  several  of  the  ideas 
which  appeared  in  the  magazine  had  not  come  up  before,  either 
in  the  classroom  or  in  counseling  sessions,  suggested  that  students 
might  have  more  on  their  minds  than  had  previously  been  thought. 
For  the  past  three  years  Technograph  has  been  dedicated  to 
the  belief  that  the  purpose  of  education  should  be  to  accelerate 
the  rate  of  learning  to  the  point  where  students  continue  to  learn 
on  their  own,  that  the  process  of  education  should  impart  an 
attitude— an  aggressive  curiosit\'— as  well  as  information,  and 
that  students  should  gain  not  only  proficiency  but  also  perspective. 
In  the  area  of  educational  reform  the  College  has  begun  to 
make  some  progress.  While  Technograph  cannot  take  very  much 
credit  for  this,  many  of  the  subjects  were  discussed  in  our  pages. 
The  honors  program  has  introduced  new  courses  and  conferences 
for  seniors,  seminars  for  freshmen,  and  greater  curricular  flexi- 
bility. The  advisory  system  has  been  improved.  The  Student- 
Facultx'  Liaison  Committee  has  proven  to  be  one  means  of  trans- 
forming student  discontent  into  concrete  proposals.  And  the 
seminars  for  freshmen  conducted  by  upper  classmen  are  one 
indication  that  students  themselves  are  willing  to  assume  part 
of  the  responsibility  for  making  education  more  stimulating. 

However,  there  are  still  some  faculty-  members  who  seem  to 
view  a  student's  brain  as  a  tablet  for  instructors  to  write  upon. 
But  education  involves  more  than  merely  the  completion  of  a  se- 
quence of  courses  culminating  in  a  degree,  and  it  is  not  a  matter 
of  practice.  Knowledge  by  installment  will  arouse  little  intellec- 
tual zeal. 

After  this  issue  some  of  the  Technograph  staff,  including  the 
editor,  will  change,  but  its  purpose  will  remain  the  same:  to  en- 
courage change  in  the  direction  of  improvement  and  a  search 
for  new  methods  to  make  engineering  education  at  Illinois  more 
exciting  and  more  rewarding.  The  process  of  change  in  educa- 
tion must  continue  because  the  students  themselves  are  changing. 
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Here  are  7  knotty  problems  facing  the 
Air  Force:  can  you  help  us  solve  one? 


1.  Repairs  in  space.  If  something  goes 
wrong  with  o  vehicle  in  orbit,  how  can  it 
be  fixed?  Answers  must  be  found,  if  large- 
scale  space  operations  are  to  become  a 
reality.  For  this  end  other  assignments  Air 
Force  scientists  and  engineers  will  be 
called  on  to  answer  in  the  next  few  years, 
we  need  the  best  brains  available. 

2.  Lunar  landing.  The 

exact  composition  of 
the  lunar  surface,  as 
well  as  structural 
and  propulsion  char- 
acteristics of  the  space 
vehicle,  enter  into 
this  problem.  Important  study  remains  to 
be  done— and,  as  an  Air  Force  officer, 
you  could  be  the  one  to  do  it! 

3.  life-support  biology.  The  filling  of 
metabolic  needs  over  very  extended  peri- 
ods of  time  in  space  is  one  of  the  most 

fascinating  subjects  that 
Air  Force  scientists  ore  in- 
vestigating. The  results 
promise  to  have  vital  ram- 
ifications for  our  life  on 
earth,  as  well  as  in  outer 
space. 


4.  Space  orientation.  The  orbital  prob- 
lems of  a  spacecraft,  including  its  ability 
to  maneuver  over  selected  points  on  the 
earth,  ore  of  vital  importance  to  the  mili- 
tary utilization  of  space.  There  are  plenty 
of  assignments  for  young  Air  Force  physi- 
cists in  this  area. 


5.  Synergetic  plane  changing.  The  abil- 
ity of  a  spacecraft  to  change  altitude  can 
also  be  crucial  to  space  operations.  Where 
but  in  the  Air  Force  could  Sc.B.'s  get  the 
chance  to  work  on  such  fascinating  proj- 
ects right  at  the  start  of  their  careers? 


6.  Space  propulsion.  As  our 

space  flights  cover  greater 
and  greater  distances,  pro- 
pulsion—more than  any- 
thing else— will  become  the 
limiting  factor.  New  fuels  * 
and  new  propulsion  tech- 
niques must  be  found,  if  we 
are  to  keep  on  exploring 
the  mysteries  of  space.  And 
it  may  well  be  on  Air  Force 
scientist  on  his  first  assign- 
ment who  mokes  the  big 
breakthrough! 

7.  Pilot  performance. 

Important  tests  must  still  be 
made  to  determine  how  the 
pilots  of  manned  aero- 
spacecraft  will  react  to 
long  periods  away  from 
the  earth.  Of  course 
not  every  new  Air 
Force  officer  be- 
comes involved  in  research  and  develop- 
ment right  away.  But  where  the  most  ex- 
citing advances  are 
faking  place,  young 
Air  Force  scientists, 
administrators, 
pilots,  and  engineers 
ore  on  the  scene. 

Want  to  find  out  how  you  fit  into  the 
Air  Force  picture?  Contact  your  nearest 
Air  Force  representative,  or  mail  the  cou- 
pon today. 


UNITED  STATES  AIR  FORCE 

Box  A,  Dept.  JCP64 
Roridolph  AFB,  Texas  78t48 

Name 


IPIe 


College. 
Address- 
City 


<  priati 
-Class  oL 


BE  PART  OF  IT- 

AMERICAS  AEROSPACE  TEAM 
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Ford  Motor 
Company  is: 


recognition 


Era-  Mangrlsen 
B.S.,  Unw.  of  Kentucky 


What  does  it  take  to  gain  recognition  at 
Ford  Motor  Company?  If  you  have  skills 
that  we  can  utilize,  and  if  you're  ambitious 
as  well  as  able,  you  can  move  ahead  fast  at 
Ford!  Consider  the  career  of  Eric  Mangelsen: 

Eric  came  to  work  at  our  Ypsilanti  Plant  in 
February,  1961.  During  the  initial  stage  of 
his  training  program,  he  was  given  the 
assignment  to  supervise  the  development, 
design  and  construction  of  special  production 
calibrating  and  test  equipment  for  auto- 
mobile voltage  regulators.  Later,  he  was 
assigned  to  processing  and  production  of  the  transistor  ignition 
amplifier  system  for  our  1963  cars.  He  was  responsible  for  introducing 
a  new  cleaning  process  for  voltage  regulator  contact  points,  which 
substantially  reduced  costs.  He  was  also  instrumental  in  processing 
the  refined  transistorized  regulator  system  used  in  our  new  1966 
automobiles. 

Now  a  member  of  management  with  broad  responsibilities  in  a  key 
Production  Department,  Eric  Mangelsen  has  moved  ahead  rapidly 
with  a  company  that  believes  in  giving  young  men  every  opportunity 
to  demonstrate  their  skill  and  ingenuity.  Why  not  investigate?  Talk 
to  our  representative  when  he  visits  your  campus.  You  can  go  far 
with  Ford. 


The  American  Road,  Dearborn,  Michigan 


An  equal  opportunity  employer 
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You  wouldn't  even  consider  a  ball  bearing 
unless  you  needed  reliability.  So  be  sure  you 
get  performance  —  buy  a  ball  bearing  that  is 
designed  and  built  of  quality  components 
with  features  that  will  meet  the  demands 
of  the  application.  Sealm aster  ball  bearings 
offer  an  unmatched  combination  of  Quality, 
Performance  and  Economy.  This  means  that 


you  can  rely  on  Sealmaster  and  you  can 
afford  its  cost.  You  can  pay  more  than  you 
would  for  Sealmaster  and  get  no  more  — 
or  —  you  can  pay  less  and  get  a  whole  lot 
less.  Contact  Sealmaster  today  and  inquire 
about  the  ball  bearing  that  has  the  right 
balance  of  performance  and  economy. 

Write  for  complete  line  Catalog  164. 


SEALMASTER 


Standard 
Medium  Duly 
FIANCE  UNIT 


SEALMASTER  BEARINGS 

A  DIVISION  OF 

STEPHENS-ADAMSON   MFG.   CO, 

41   RIDGEWAY  AVE.   •   AURORA,  ILL.  60506 

PLANTS   LOCATED   IN:  LOS  ANGELES,  CALIFORNIA 

CLARKSDALE,  MISSISSIPPI  •  BELLEVILLE,  ONTARIO 

MEXICO  DF 
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In  the  Beginning 


by  Mickey  Mindock 

In  the  past,  there  has  been  speculation  from  all 
arenas  of  the  scientific  world  about  the  universe,  its 
size,  its  shape,  and  about  the  laws  of  mathematics 
and  physics  that  govern  it.  It  was  not  until  Einstein, 
though,  that  a  tnae  mathematical  model  of  the  universe 
was  devised.  Einstein's  model  was  based  on  three  far- 
reaching  assumptions  of  his  own  in  addition  to  the 
existent  Perfect  Cosmological  Principle,  which  states 
that  the  universe  is  homogeneous  and  isotropic,  mean- 
ing that  no  portion  of  the  universe  is  different  from 
any  other  if  a  large  enough  general  section  is  taken. 

He  postulated  ( 1 )  that  the  vmiverse  is  static  and 
motionless  with  the  exception  of  the  slight  random 
motions  of  planets  and  galaxies,  (2)  that  the  proper- 
ties of  the  universe  depend  on  the  distribution  of 
matter,  (3)  that  the  universe  is  finite  and  unbounded. 
\\'ith  these  assumptions  and  the  Perfect  Cosmological 
Principle,  he  was  able  to  construct  his  mathematical 
model. 

In  formulating  his  model  Einstein  applied  a  mathe- 
matics known  as  Riemannian  geometry  which  is 
some\\hat  similar  to  the  geometry  of  a  sphere  where 
the  shortest  distance  between  two  points  is  not  a 
straight  line  but  a  geodesic  determined  by  the 
curvature  of  the  sphere.  One  of  the  easily  under- 
standable implications  of  the  theory  was  that  if  one 
of  our  stellar  space  craft  were  to  leave  the  earth  and 
continue  tra\eling  in  a  straight  line  it  would  even- 
tually approach  the  earth  from  the  opposite  direc- 
tion of  its  departure.  In  order  to  pro\'e  his  model  was 
a  sphere  of  uniform  density  Einstein  had  to  invent 
a  force  called  the  cosmic  constant  to  demonstrate 
\\hy  gravity  would  not  tend  to  pull  matter  together. 
Although  his  model  was  later  shown  to  have  major 
weaknesses  it  was  a  beginning  and  a  stepping  stone 
to  further  understanding  of  the  uni\erse. 

In  the  year  1917  following  the  presentation  of 
Einstein's  model,  Willem  de  Sitter  published  a  theory 
similar  to  Einstem's  except  he  assumed  that  the  density 
of  the  universe  was  zero.  He  then  asserted  that  if 
matter  was  introduced  into  his  model  universe  it 
w  ould  recede  from  any  other  matter  in  the  uni\'erse. 

In  1922  using  de  Sitter's  prediction  of  receding 
matter,  V.  M.  Siipher  measured  forty  spiral  nebulae 
and  found  a  shift  toward  the  red  end  of  the  spectrum 
in  the  light  coming  from  thirty-six  of  them.  This  red 
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shift  was  atti-ibuted  to  the  Doppler  effect  of  light 
produced  by  stars  receding  from  us.  Edwin  P.  Hubble 
using  a  telescope  at  Mt.  Palamar  found  that  the  stars 
and  galaxies  are  receding  from  each  other  much  the 
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same  as  dots  on  the  surface  ot  a  balloon  recede  from 
each  other  when  the  balloon  is  inflated.  He  also  went 
on  to  show  that  Slipher's  four  nebulae  which  had 
no  appreciable  shift  in  their  spectrum  were  expand- 
ing in  a  body  which  included  the  earth.  Hubble 
crA'stallized  his  obser\'ations  into  what  today  is  known 
as  Hubble's  Law,  which  states  that  the  velocity  of 
the  receding  stars  increases  in  direct  proportion  to 
their  distance  from  the  earth. 

A  Russian  mathematician  Alexander  A.  Friedman 
was  the  first  to  realize  and  fomially  prove  that 
Einstein's  model  of  the  universe  was  correct  only  for 
a  static  cosmos  and  was  invalid  for  one  which  is 
either  in  contraction  or  in  expansion. 

By  correlating  the  results  of  Friedman  with  the 
discovery  of  the  red  shift  in  the  spectrum  by  Hubble, 
G.  Lemaitre,  a  Belgian  astronomer,  formu'.'.ted  a 
mathematically  sound  theory  of  the  evolution  of  the 
universe.  Although  this  theory  was  not  entirely  con- 
clusi\e  it  did  propose  some  basis  and  alternatives  for 
future  theories.  By  connecting  the  rate  of  expansion  of 
the  universe,  its  total  mass,  and  its  believed  radius, 
the  theory  declared  that  the  universe  began  with  a 
prime\il  atom  which  exploded  and  hurled  its  material 
into  space  at  a  rate  proportional  to  its  distance  as 
predicted  by  Hubble's  Law. 

Lemaitre  believed  that  because  of  the  gra\  i'ational 
force  the  expanding  universe  would  attain  a  static 
state  equivalent  to  that  described  by  Einstein.  At  this 
juncture  the  universe  is  in  an  unstable  condition  and 
will  either  expand  progressing  to  the  de  Sitter  model 
of  the  uni\erse  or  will  contract  forming  another 
primevil  atom  which  will  explode  and  repeat  the  proc- 
ess again. 

One  of  the  more  prominent  modem  forms  of  the 
evolutionar\'  theory  was  proposed  by  George  Gamow. 
Gamow  upon  mathematical  analysis  concluded  that 
the  universe  is  and  always  ^\•ill  be  infinite.  Although 
in  the  beginning  it  was  a  highly  compressed  body 
possessing  infinite  density  and  size. 

A  difference  arose  between  Gamow  and  Lemaitre  in 
that  Lemaitre's  prime\'il  atom  was  a  solid  which  broke 
dowii  forming  individual  atoms  while  Gamow's  prim- 
evil  atom  was  a  gas  which  he  referred  to  as  the  ylem. 
By  calculations  of  the  different  temperatures  and 
densities  of  the  imiverse  in  the  ylem  state  Gamow 
theorized  that  the  particles  of  this  gas  would  build 
up  to  form  the  chemical  elements  in  the  universe. 
According  to  the  theory,  at  time  zero  for  the  universe 
the  ylem  is  composed  of  100%  neutrons.  But  after 
thirty  minutes  duration  the  expansion  of  the  imiverse 
has  lowered  the  temperature  of  the  ylem  so  that 
hydrogen,  heliimi  and  their  isotopes  are  formed  from 
the  collisions  and  natural  deca\-  of  the  neutrons.  After 
the  first  thirt)'  minutes  the  temperature  of  the  vlem 
would  drop  lower  and  other  elements  would  hv  built 
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The  evolution  of  the  universe  according  to  Lemaitre.  Alocfern   Theories 
of  the  Universe,  Coleman,  p.   137 
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up  on  the  basis  of  neutron  capture.  Gamow's  data  on 
the  abihty  of  an  element  to  capture  a  neutron  in  temis 
of  the  cross-sectional  area  of  the  element  agrees  rela- 
tively Vi'eW  with  that  of  the  kno\\n  abundance  of  the 
elements. 

The  evidence  that  heavier  elements  are  continuously 
being  created  in  aging  stars  and  in  supemovae  explo- 
sions coupled  with  the  fact  that  no  stable  nucleus 
of  atomic  weight  five  or  seven  exists  have  seriously 
weakened  the  Gamow  theory. 

Just  recently  an  unusually  sensitive  horn-shaped 
antenna  pointed  at  the  sky  has  detected  a  peculiar 
background  noise  which  seems  to  be  present  in  equal 
amounts  from  all  directions.  The  noise,  termed  "photon 
gas"  is  believed  to  be  a  remnant  of  the  first  explosion 
and  the  lightwaves  of  the  original  fireball. 

It  must  be  recognized  that  this  is  conjecture  and 
it  seems  that  with  every  new  discovery  in  the  realm 
of  astronomy,  an  endless  succession  of  unanswered 
questions  is  produced.  At  present  almost  all  theories 
and  models  are  mere  extrapolations  or  mathematical 


Mickey    Mindock     is    a    sophomore    in     Engineering     Physics, 
just    elected    President    of    Engineering    Council    for    next    year. 


formulations  of  present  data.  As  Phillip  Morrison  of 
Massachusetts  Institute  of  Technology  has  stated,  "We 
are  in  the  kindergarten  stage  of  cosmology." 
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Chemical  composition 
of  expansion.  The  Un 
Buller,    1939,   Gamow 
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STRENGTH 

One  of  the  outstanding  properties 
of  Malleable  Iron  Castings 


One  of  the  first  considerations  in  design- 
ing a  metal  part  is  its  strength  to  perform 
a  given  function. 

In  most  instances,  the  second  question 
is  always  how  to  provide  the  necessary 
strength  ...  at  the  lowest  possible  fin- 
ished cost.  On  both  counts,  Malleable 
iron  castings  offer  exceptional  advan- 
tages. Here  is  why: 

Malleable  castings  are  available  in  two 
general  types  (ferritic  and  pearlitic)  and 
in  9  ASTM  grades  that  range  in  tensile 
strength  from  50,000  to  100,000  PSI. 
Tensile  strength  figures  represent  the 
load  at  which  materialsfail.  Yield  strength 
and  fatigue  strength  are  amongthe  more 
important  engineering  yardsticks. 

Yield  strength  represents  the  point  at 


which  materials  exceed  the  elastic  limit. 
Fatigue  strength  is  the  greatest  stress 
which  can  be  sustained  when  the  load  is 
applied  repeatedly.  As  indicated  by  the 
table  below.  Malleable  has  an  advantage 
over  steel  in  fatigue  strength  and  yield 
strength  when  grades  of  identical  tensile 
strength  are  compared. 


TENSILE      YIELD      FATIGUE 

1020  Steel  75,000  PSI  48,000  PSI  34,000  PSI 
50007  Pearlitic  75,000  PSI  50,000  PSI  37,000  PSI 
Malleable  Iron 

Strength  and  Cost  —  Malleable  iron  has 
been  described  as  providing  more  strengh 
per  dollar  than  any  other  metal.  There 
are  many  factors  which  contribute  to  this 


reputation.  Malleable  can  be  cast  close 
to  finish  shape,  thereby  reducing  or  elim- 
inating machining  operations.  What  ma- 
chining must  be  done  can  be  accom- 
plished quickly  because  Malleable  iron  Is 
the  most  easily  machined  of  all  ferrous 
metals  of  comparable  hardness. 


This  is  a  pearlitic  Malleable  iron  universal 
joint  yoke  for  an  automobile.  Subjected 
to  repeated  torque  as  the  car  reverses, 
speeds  up  and  slows  down,  these  high 
strength  parts  have  an  enviable  record 
for  reliability  and  service.  One  automaker 
reports  no  warranty  claims  on  this  part 
for  the  past  seven  years! 


MALLEABLE  FOUNDERS  SOCIETY  •   UNION  COMMERCE  BUILDING 
CLEVELAND,  OHIO  44115 
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If  you  still  think  glass  is  just  glass, 


ask  your  printer. 


Now  glass  can  do  what  metals  can"t.  Add  sharpness  and  dis- 
tinction to  printing  by  flexography  and  simplify  the  whole 
process  as  well.  Ask  your  printer. 

Flexography  is  the  art  of  printing  with  rubber  plates  on  flex- 
ible materials,  such  as  the  paper,  film  and  foil  used  for  packag- 
ing. Conventionally  the  rubber  plate  is  prepared  from  a  metal 
engraving.  Trouble  is,  rubber  tends  to  exaggerate  the  tiny  irreg- 
ularities found  in  etched  metal. 

Then  Corning  came  along  with  a  remarkable  method  for 
engraving  on  glass,  every  particle  of  which  is  photosensitive. 
The  image  to  be  etched  is  developed  all  the  way  through  the 
glass. 

So  the  etch  is  deep.  Clean.  Diamond-sharp.  The  reproduc- 
tion sparkles.  Type  glitters.  The  blurred  look  of  rubber  plate 
printing  is  gone. 

Photosensitive  glass  was  developed  by  Corning.  It  opens  up 
a  world  of  unprecedented  applications,  like  the  discovery  of 


a  major  new  basic  material.  Yet  it  is  only  part  of  the  enormous 
promise  in  glass. 

Today,  glass  can  be  made  six  times  stronger  than  steel.  Or 
as  soft  as  silk.  It  can  bend  or  not  bend.  Break  or  not  break. 
Melt  or  not  melt.  It  can  be  molded,  cast,  machined,  drawn  and 
pressed.  In  short,  it  possesses  more  useful  capabilities  than  any 
other  known  material. 

For  solutions  to  their  materials  problems,  industry  and  gov- 
ernment are  coming  to  Corning.  Because  Corning  is  the  glass- 
master.  It's  a  broad,  international  company,  with  one  of  the 
most  daring,  expert  and  imaginative  research  and  engineering 
staffs  in  the  world.  Plus  a  marketing  principle  that  commits 
them  to  developing  products  only  in  areas  where  a  need  exists 
and  no  product  does. 

Young  engineers  seeking  challenge,  opportunity  and  ad- 
vancement are  invited  to  write  to  Career  Development  Man- 
ager, Corning  Glass  Works,  Corning,  New  York. 

CORNING 

CORNING  GLASS  WORKS 

AN  EQUAU-OPPORTUNITY  EMPLOYER 
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Recently,  Dr.  Edward  Moore  of  the  Bell  Telephone  Labora- 
tories spoke  on  this  campus  about  a  remarkable  area  of 
research-machines  which  reproduce  themselves.  This  ar- 
ticle is  a  brief  summary  of  Dr.  Moore's  Comments. 
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Ifs  Here— The  Self  Reproducing  Machine 


by  Alan  Halpcrn 
Science  has  succeeded  again  in  producing  one  of 
the  fanciRd  de\'ices  of  science  fiction— a  macliine  able 
to  reproduce  itself.  These  mechanisms,  given  the 
specific  parts  of  which  they  themselves  are  construct- 
ed, are  able  to  arrange  and  assemble  the  parts  into 
copies  of  themselves.  One  might  en\'ision  a  machine 
that  would  obtain  its  power  from  the  sun  and  roam 
ocean  gathering  the  plentiful  magnesium,  the  mate- 
rial it  will  use  to  make  a  copy  of  itself.  The  present 
devices  are  basically  quite  simple  and  in  some  cases 
e^'en  trivial  but  very  complex  devices  are  concei\'able. 
An  ordinary   computer   card   if  placed   in   a   card 


Alan  Halpern  is  o  sopho- 
more in  Electrical  Engineer- 
ing. This  summer  he  will  be 
working  ot  the  Digital  Com 
puter  Lab  as  a  member  of 
the  team  that  will  design 
ond    develop   llliac   IV. 


reproducer  will  produce  another  card  just  like  it  in 
any  one  of  the  2^*"  combinations  possible  (960  holes 
either  punched  or  unpunched).  Another  example  is 
a  set  of  dominoes  aligned  in  a  row.  By  simply  knock- 
ing over  the  domino,  the  others  can  be  changed  to 
the  state  of  the  first  in  a  chain  fashion  similar  to 
crystal  grow^th.  The  serious  weakness  of  these  illus- 
trations is  that  both  the  reproductive  power  and 
motivation  for  reproduction  come  from  the  outside 
environment  and  not  the  machine  itself. 

John  VonNeuman,  logician,  mathematician,  and 
scientist,  was  the  originator  of  mechanical  self-repli- 
cation. He  conceived  of  a  simple  device  consisting  of 
15  or  20  parts  which  would  gather  up  the  parts, 
though  randomly  distributed  around  its  limited  envi- 
ronment, and  arrange  them  into  another  machine  like 
itself.  His  purpose  in  theorizing  and  later  proving 
the  possibility  of  machines  capable  of  biological  simu- 
lation w  as  to  resolve  the  controversy  between  the 
mechanists  and  the  vitalists. 


However,  if  the  analogy  was  to  be  all  conclusive 
and  convincing,  the  mechanism  must  possess  certain 
properties  similar  to  living  organisms.  First,  the 
machine  must  ha\e  the  ability  to  reproduce  itself,  and 
second,  the  reproduction  must  occur  randomly  as  it 
does  in  the  biological  process.  VonNeuman  abstracted 
and  by  allowing  only  discrete,  denumerable  time  and 
position  in  his  model,  he  was  able  to  prove  mathe- 
matically that  machine  reproduction  can  be  realized 
and  that  there  are  some  machines  which  could  be 
described  but  which  could  not  reproduce  themselves. 
He  called  these  machines  "Garden  of  Eden  Configur- 
ations" because  the  miiverse  for  the  machine  regard- 
less of  any  other  time  scale  begins  at  a  specified  time 
t  =  O.  His  model  was  a  tessellated  or  mosaic  board  in 
which  the  state  of  any  square  depended  only  on  that 
of  its  immediate  neighbors. 

The  mechanistic  theory  of  life  concludes  that  a 
li\'ing  organism  is  essentially  a  highly  complex  mecha- 
nism whose  beha\'ior  can  be  explained  by  the  laws  of 
physics  and  chemistry,  although  as  yet  we  have  an 
incomplete  understanding  of  living  organisms.  The 
vitalistic  theory  asserts  that  li\ing  matter  is  a  separate 
and  distinct  fonn,  differing  from  non-living  because 
it  alone  possesses  the  spark  of  life.  VonNeuman  be- 
lieved that  proving  a  self-reproductive  machine  possi- 
ble and  then  building  such  a  device  would  weaken 
the  somewhat  popular  vitalistic  theory  which  de- 
clared reproduction  possible  only  in  living  matter. 
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In  the  proving  of  the  possibility  of  machine  repro- 
duction, a  paradox  arose.  What  was  going  to  control 
the  machine  to  indicate  when  and  how  reproduction 
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should  occur  and  turtlu-rniorc  would  this  controlling 
element  be  self-reliant  or  would  it  depend  on  its 
en\ironment?  \'onNeuman  o\ercame  the  basic  diffi- 
culties of  the  control  element  by  crystallizing  the 
ideas  of  his  proposed  machine  and  subdi\iding  the 
device  into  its  necessary  constituents: 


M 


(machine) 


^o(obey)  — 

£      bCo+C^e)-^  BLUEPRINT 


c(copy) 


b(o-»c*e) 


There  must  exist  an  OBEY  component  which  jDro- 
duced  a  machine  like  the  original  according  to  an 
internal  blueprint  of  the  machine,  B.  There  must  also 
be  a  COPY  component  which  produces  a  copy  of  the 
blueprint  and  places  it  in  the  new  machine  to  allow 
further  reproduction  by  the  new  generation.  E  is  a 
small  controlling  element  which  initiates  the  OBEY 
and  then  the  COPY  phases  of  the  reproductive  cycle. 
By  the  introduction  of  the  small  machine,  the  theoret- 
ical possibilit)-  of  machine  reproduction  was  realized. 
The  machine  may  thus  be  symbolized  by  the  following 
formula: 

o-«-c-»-£  +  b(o  +  c  +  £) 

Some  scientists  belie\e  that  although  VonNeuman 
was  able  to  establish  the  basis  for  machine  repro- 
duction, he  neglected  the  important  issue  of  what 
would  motivate  the  controlling  element. 

A  British  geneticist,  L.S.  Penrose,  has  succeeded  in 
making  a  machine  in  a  box  en\ironment  which  gathers 
its  parts  from  around  the  box  b\'  means  of  hooks  and 
latches,  and  assembles  them  mto  a  copy  of  itself. 
Although  quite  basic  and  built  of  contrived  parts, 
Penrose  has  reduced  the  conceptual  ideas  of  Von- 
Neuman to  actual  practice  and  opened  the  door  for 
further  de\elopment. 

\Mth  the  postulating,  the  proving,  and  the  actual 
construction  of  self-reproducti\'e  machines,  the  scien- 
tific seers  took  an  opportunity  to  peer  into  the  future 
when  an  artificial  living  plant  could  be  built.  This 
machine  would  operate  in  the  natural  world  and 
would  probably  obtain  its  energ\'  from  sunlight. 
Although  it  is  conceivable  that  it  may  be  able  to  exist 
in  multi-en\ironments,  models  that  operate  in  a  spe- 
cific en\ironment  such  as  the  ocean,  the  desert,  etc., 
would  be  made  first. 

Such  a  machine  could  reproduce  itself  indefiniteh', 
thus  providing  an  immense  supply  of  a  commodity  if 
the  machine  itself  or  some  by-product  of  the  machine 
was  useful  for  sahaging.  One  possible  device  w ould  be 
the  magnesium  producing  mechanism  described  earli- 
er. Of  course,  the  effect  of  a  substantial  amount  of  the 


material  on  the  world  market  would  merit  serious 
consideration,  as  would  the  cost  of  harvesting.  Care- 
ful studies  of  economic  feasibility  would  have  to  be 
imdertakcn,  for  in  order  to  represent  a  significant 
gain,  the  artificial  plant  must  reproduce  itself  in  a 
shorter  time  than  that  required  for  an  amount  of 
money  equivalent  to  the  original  investment  to  double 
at  compound  interest. 

It  is  possible  that  after  years  of  reproduction,  these 
machines  could  threaten  to  overrun  the  earth,  for  if 
the  machine  reproduces  once  every  year,  after  30 
\ears  there  will  be  1,073,741,824  or  2^"  machines. 
Thus  it  will  be  necessary  to  harvest  these  devices 
periodically  to  control  the  machine  population.  It  is 
e\en  conceivable  that  the  devices  might  be  pro- 
grammed to  commit  suicide  by  swimming  to  a  har\  est- 
ing  factor)-  like  lemmings  where  they  would  be  dis- 
mantled and  processed. 

At  present,  most  of  the  discussion  is  considered 
conjecture  and  b\-  some  people  pure  imagination,  but 
the  fact  remains  that  many  scientists  are  in  agreement 
that  conceptual  mechanical  models  capable  of  con- 
jugation and  reproduction  utilizing  the  principles  of 
natural  selection  and  evolution  do  in  fact  exist.  E\en 
though  at  present  these  are  quite  elementary  and  use- 
ful only  as  links  to  further  disco\eries,  the  com- 
plexit>-  is  increasing  and  with  this  the  chance  for 
utilit\'. 


"Yeah,  I  wos  in  Engineering  once  .  .  . 
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Don't  sign  up 
until  you  read  the  fine  print. 


PRODUCTS  &  SERVICES  OF  BELL  AEROSYSTEMS 


AIRCRAFT.    MISSILES.  GEMS 
VERTICAL  FLIGHT  SYSTEMS  —  Exceptional  back- 
ground in  V/STOL  let  fighter/bomber  and  ducted 
propeller  transport  dewelopment 
GUIDED    MISSILES  —  First    complete    weapon 
system  contractor  responsible  for  management, 
des.gn  and  production  o(  air/ground  systems 
TARGET  MISSILE  SYSTEMS  —  Fifteen  years  ex 
pertence  in  design,  development  and  production 
of  target  missile  systems. 

AIR   LAUNCH   SYSTEMS  —  System   design   and 
fabrication 

HEAT  PROTECTION  —  Double  wall  construction, 
successfully  tested   answer  to   re-entry   heating, 
Refractory  materials  for  re  entry. 
GROUND  SERVICING  EQUIPMENT  —  Design  and 
fabrication  of  complete  GSE  for  aircraft,  missiles. 


AIRCRAFT  DESIGN  ■ 
airplane  through  "X' 

STRUCTURES  —  Lightweight  heat  protection  a 


SPACE  SYSTEMS 

RECOVERABLE  SPACE  VEHICLES  —  Design,  test 
and  fabrication  of  manned  and  unmanned  space 
vehicles  for  controlled  landings  on  earth  or  moon 
EXTRATERRESTRIAL  WORKERS  —  Development, 
fabrication  and  evaluation  of  equipment  for  extra- 

SPACE  VEHICLES  —  Design,  fabrication  and  test 
of  satellites  including  deployment,  maneuvering 
and  rendezvous 

UPPER  STAGES  —  Design,  fabrication  and  test 
of  space  stages  involving  integration  of  structure, 
tankage  and  propulsion  system. 
SIMULATORS— Fixed  base  simulation  of  manned 
space  systems  for  evaluation  and  training. 

ROCKET  OPERATIONS 

LIQUID  ROCKET  PROPULSION  —  Rocket  engines 
and  controls,  propellant  tanks,  positive  expulsion 

HIGH  ENERGY  SOLID  PROPELLANTS  —  Syn 
thesis  of  new  compounds  for  solid  propellant 
propulsion  and  energy 

ADVANCED  ROCKET  PROPULSION  —  Research 
and    development    m    new    propellant    combina 


Tibustion  temperaturt 


REACTION  CONTROLS  - 
systems  providing  vern 
propellant  settling  and  i 


and  ■ 
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CRYOGENIC  PUMPS  — Fifteen  years  experience 
in  design  and  development  of  pumps  for  liquid 
nitrogen,  helium,  oxygen,  hydrogen  and  fluorine. 
ENVIRONMENTAL  TESTING  OF  PROPULSION 
SYSTEMS  —  Facilities  for  system  and  component 
testing  at  simulated  altitude,  pressure  and  tem- 
perature conditions  from  sea  level  to  10— «  Torr 
and  cryogenic  to  ■{  20,000'F, 
SMALL  ROCKET  LIFT  DEVICE  —  A  new  dimen- 
sion in  mobility,  the  optimized  rocket  belt  is  a 
complete  one  man  personal  propulsion  system. 

ADVANCED  RESEARCH 

PROPULSION   AND   POVi/ER: 

Chemical  Propellants  —  Study  and  selection  of 
new  and  promising  propellants  and  fuel  blends 
for  high  energy  liquid  propellant  rocket  engines 
Performance  Calculations  —  New  computer  pro 
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Propellant  Flame — Radia 


NUCLEAR   SCIENCES: 
Radiation  Testing  of  rocket  eng 
Nuclear  Mass  Flow  Device  —  t 

SPACE    DYNAMICS: 

Orbital  transfer  and  rendezvous. 

Interplanetary  mission  studies. 


HIGH  PERFORMANCE  NAVIGATION  SYSTEM 
(HIPERNAS  II)  —  Complete  guidance  and  navi 
gation  systems  tor  strategic  and  tactical  missiles. 


vigatic 
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ACCELEROMETERS  AND  DIGITAL  VELOCITY 
METERS  —  The  BAC  III  B  Linear  Accelerometer 
has  a  range  of  :!:45g  and  weight  of  0  7  lbs  Com- 
bined with  the  external  Digital  Velocity  Meter  it 
yields  a  precision  digital  system  whose  pulse  rate 
IS  proportional  to  the  instantaneous  acceleration. 
RADIO  RECEIVERS  —  Bells  406  and  550- 
megacycles  receivers  meet  the  exacting  require 
ments  of  missiles  and  guidance  systems. 
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RADAR  SYSTEMS  —  Developed  for  both  e 
based  and  airborne  applications  including  s 
tracking,  and  seeker  types 
BATTLEFIELD  SURVEILLANCE  SYSTEMS  - 


MISSILE  AND  DRONE  RECOVERY  SYSTEMS  — 
Successfully  used  for  Regulus  recovery  combines 
features  of  the   automatic    landing   system    with 

SECURE  TRANSMISSION  SYSTEMS  —  Designed 
for  control,  navigation,  coded  communication. 
and  data  transmission  to  offset  countermeasures 
in  electronic  warfare. 

AUTOMATIC  FLIGHT  CONTROLS  —  An  unique 
constant  altitude  hovering  autopilot  for  Navy 
anti  submarine  helicopters  with  special  hydraulic 
servo  valves,  antenna  drives  and  power  systems, 
AUTOMATIC  LANDING  SYSTEMS  —  Available  in 


and  c 


and  r 


■aft  c 


Irol. 


GYROSCOPES  —  The  Brig  II  gyroscope  is  a  two- 

degree  of  freedom,   floated    instrument  designed 

for  aerospace  applications  where  accuracy,  small 

LABORATORY  CAPABILITIES 

PROCESSES: 

Process  Development  and  Specifications 

Receivers.  Transmitters,  Coders.  Beacons,  Power 

Vacuum  Furnace 

Supplies.    Electromagnetic   and    Electrostatic    Re 

CHEMISTRY. 

search.    RF    Circuit    and    Microwave    Equipment 

Inorganic.  O'ganic.  Physical  and  Analytical 

Development.    Counter  measure    and    Counter- 

Solid  and  Liquid  Propellants 

counter  measure    Research.    Analog    and    Digital 

INSTRUMENTATION: 

Computation,  and  Data  Processing  Techniques, 

Standards  and  Calibration 

Instrument  Development  and  Evaluation 

ELECTRONICS   RESEARCH: 

Data  Acquisition  and  Analysis 

Non  linear  circuit  theory;  self  adaptive  filters;  in- 

Human Factors 

formation  theory  and  determination  of  optimum 

EQUIPMENT: 

codes  for   pulse  communication;   polyphase  tre 

Shock  and  Vibration 

quency  multipliers,  multiple  frequency  pumping 

Electromechanics 

of    parametric    amplifiers;    electromagnetic    pro- 

Hydraulics 

pagation  m  the  atmosphere  of  the  planets;  con- 

Static.  Acoustic  and  Environmental  JtH 

RADIO    FREQUENCY    INTERFERENCE 

FLIGHT   PERFORMANCE 

RFI    analysis   of   electronic    systems,    e  g  ,    voice 

Flight  Test  and  Vehicle  Technology 

interference  detection    measurement  and  analy 

MATERIALS.    METALLIC    AND    NONMETALLIC: 

SIS  of  communications  systems.  Detection,  mea- 

Ablative Test  and  Development 

surement  and  analysis  of  interference  in   RTT. 

Adhesive  Bonding  Evaluation  and  Development 

pulse  or  radar  systems. 

Mechanical  and  Thermal  Properties  at  -453  to 

Automatic  frequency  measuring  and  monitoring 

5000F. 

equipment. 

Electron  Beam  Welding  Development 

Electromagnetic  propagation  theory  development 

Coating  Evaluation 

and  field  experimentation,  antenna  system  de^ 

High  {<  5000 F)  Temperature  Oxidation  Tests 

velopment. 

Ceramic  Material  Development 

matical  modeling. 

SERVICES: 

Human  factors  analysis;  studies 

simulation  of  man-machine  interrelationships. 

Electronic    Range    Operation,    Data    CoHectioi 

Data  Reduction  and  Analysis. 


SPECIAL  PRODUCTS  AND  SERVICES 

HIGH-SPEED  DATA  PROCESSING  —  IBM   7090 


TANIUM  FABRICATION— Machining,  hot  form 
g  and  assembly  of  titanium  parts. 
ANUFACTURING   SUBCONTRACTING  —  Air 


AIR  CONVEYOR  —  Provides  fnctionless  platform 
for  material  handling. 

PERSONALIZED  LOAD  CARRYING  DEVICES  — 
Enables  man  to  carry  heavier  loads  with  less 
fatigue  over  extended  time  periods. 


POSITIONS  ARE  IMMEDIATELY  AVAILABLE  IN  INTEGRATED  SYSTEMS   ENGINEERING  ■  STRUCTURAL  SYSTEMS   ENGINEER- 
ING  ■    ELECTROMECHANICAL  /  ELECTRONIC  SYSTEMS  ENGINEERING   ■   MANUFACTURING  RESEARCH  &  DEVELOPMENT. 


Mr.  T.  C.  Fritschi 

Bell  Aerosystems  Company 

P.O.  Box  -1 

Buffalo,  New  York  14240 


(  )  Please  send  literature  describing  your  job  opportunities  in 
greater  detail. 

(  )  My  resume  enclosed.  Let  me  know  which  opening(s)  will  offer 
me  an  immediate  step  up,  based  on  my  qualifications  and 
what  I'm  now  doing. 


Address 

City 

State 

Zip  Code 

Degree(s) 

When  &  Where  Received 

Major  Professional  field(s)  of 

interest: 

Present  job  title 


BELL-    AEROSVSTE/VIS 

An  Equal  Opportunity  Employer 
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Are  you  ready 
to  test  your 

engineering  knowledge 
with  practical  problems  - 


_  -9 


Stretch  your  mind  at  John  Deere.  You'll  work  on  practical  solutions  to  the 
challenge  of  developing  new  machines,  materials  and  manufacturing  methods. 
Vigorous  growth  in  agricultural  and  industrial  markets,  both  in  the  U.S.  and 
overseas,  offers  vast  opportunities  for  John  Deere  engineers  to  test  their 
ingenuity  and  develop  their  ideas. 

John  Deere  has  a  128-year  tradition  of  growth  and  leadership.  To  continue 
this  record,  we  need  college  graduates  interested  in  product  design, 
research,  materials  analysis,  industrial  engineering,  methods,  plant  engineering 
and  reliability  engineering.  You'll  find  job  opportunities  match  college  majors 
in  most  areas  of  mathematics,  science  and  engineering. 

You'll  work  for  one  of  America's  7S  largest  corporations  .  .  .  first  in  farm 
machinery  sales  in  the  U.S.  Yet,  you'll  retain  many  advantages  of  a  small 
company.  Our  long-time  policy  of  decentralization  encourages  initiative, 
ability  and  leadership.  As  an  engineer,  you'll  receive  project  responsibility  as 
rapidly  as  you  can  earn  it. 

For  more  information,  check  your  college  placement  office  ...  or  write: 
Director,  College  and  University  Relations, 

Deere  &  Company,  Moline,  Illinois.  «JOHN   DEERE 

An  equal  opportunity  employer.  Moime,  iiNnois 
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LATE  NEWS 


11  I 

GRADUATES 


^^^^ 
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Expanding  military  and  commercial  business 
has  created  even  more  openings. 


As  you  contemplate  one  of  the  most  important  decisions 
you  have  yet  had  to  make,  we  suggest  you  consider 
joining  us  at  Pratt  &  Whitney  Aircraft.  Like  most  every- 
one else,  we  offer  all  of  the  usual  "fringe"  benefits, 
including  our  Corporation-financed  Graduate  Education 
Program.  But,  far  more  important  to  you  and  your 
future,  is  the  wide-open  opportunity  for  professional 
growth  with  a  company  that  enjoys  an  enviable  record  of 
stability.  You  will  be  working  on  challenging  new  prob- 
lems of  propulsion. 

And  make  no  mistake  about  it...  you'll  get  a  solid 
feeling  of  satisfaction  from  your  contribution  to  our 
nation's  economic  growth  and  to  its  national  defense 
as  well. 

Your  degree  can  be  a  BS,  MS  or  PhD  in:  MECHANICAL 

•  AERONAUTICAL  •  ELECTRICAL  •  CHEMICAL  EN- 
GINEERING •  PHYSICS  •  CHEMISTRY  •  METALLURGY 

•  CERAMICS  •  MATHEMATICS  •  ENGINEERING  SCI- 
ENCE OR  APPLIED  MECHANICS. 

For  more  specific  information  (and  immediate  action) 
concerning  a  career  with  Pratt  &  Whitney  Aircraft,  write 
today  (or  use  coupon)  to  Mr.  William  L.  Stoner,  Engineer- 
ing Building  1-A,  Pratt  &  Whitney  Aircraft,  East  Hart- 
ford, Connecticut  06108. 


STREET  ADDRESS. 


DEGREE(S). 


.GRADUATION  DATE  . 


SPECIALISTS  IN  POWER  .  .  ,  POWER  FOR  PROPULSION- 
POWER  FOR  AUXILIARY  SYSTEMS.  CURRENT  UTILIZATIONS 
INCLUDE  MILITARY  AND  COMMERCIAL  AIRCRAFT,  MISSILES, 
SPACE  VEHICLES,  MARINE  AND  INDUSTRIAL  APPLICATIONS. 


Pratt  &Whitney  fiircraft 

CONNECTICUT  OPERATIONS  EAST  HARTFORD,  CONNECTICUT 
FLORIDA  OPERATIONS  WEST  PALM   BEACH,  FLORIDA 


DIVISION  OF  UNITED  AIRCRAFT  CORP. 


u 

AIRCF 


An  Equal  Opportunity  Employer.  M  &  F 
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THE  EFFICIENT  USE  OF  STUDENT  MOTIVATION 


In  order  to  achieve  a  more  nearly  perfect  educational  system  the 
College  should  eliminate  self-defeating  policies,  consider  more  care- 
fully the  abilities  of  its  students,  and  try  to  make  greater  use  of  the 
driving  interests  which  students  already  possess. 


Editor's  Note:  The  comments  upon  which  this 
article  is  based  were  not  intended  to  be  an  accurate 
cross-sectional  representation  of  student  opinion  in 
the  College  of  Engineering.  The  article  is  an  at- 
tempt to  bring  together  the  most  frequently  heard 
complaints  about  engineering  education  on  this 
campus  and  to  find  some  order  tmderlying  these 
objections. 

If  the  article  seems  to  dwell  on  the  College's 
short-comings  the  reason  lies  in  the  assumption  that 
the  UI  College  of  Engineering  is  already  one  of 
the  iwtion's  outstanding  engineering  schools.  How- 
ever improvement  is  not  possible  toithout  a  knowl- 
edge of  the  direction  in  which  improvement  is 
desirable. 


There  are  within  the  College  of  Engineering,  as 
within  probably  every  college  in  every  large  univer- 
sity, a  group  of  students  who  encounter  difficulty  ful- 
filling their  personal  educational  goals  within  the 
fonnal  educational  framework.  The  fact  that  these 
students  do  have  relatively  weW  defined  goals  distin- 
guishes tlieni  as  some  of  the  College's  most  highly 
motivated  students.  Almost  invariably  these  students 
soon  come  to  the  conclusion  that  their  course  work 
is  to  some  extent  actually  interfering  with  rather  than 
promoting  their  education. 

This  paradox  points  to  one  of  the  major  weaknesses 
of  contemporary  mass  education— the  inefficient  use 
of  student  motivation.  The  natural  interests  which 
students  have  in  furthering  their  educations  might  be 
thought  of  as  the  energy  available  to  the  educational 
process.  To  waste  any  part  of  this  available  energy 
would  be  unthinkable  to  the  engineering  mind  and 
would  have  undesirable  consequeirces  for  the  success 
of  the  College  at  an  academic  institution  and  for  stu- 
dents in  their  professional  lives. 


Stuart  Umpieby  has  been  editor  of  Tectinogroph  for  the  past  two 
years,  was  a  member  of  the  College's  Student  Faculty  Liason 
Committee  for  two  years,  and  served  one  semester  as  president 
of  Engineering  Council.  A  senior  in  Mechanical  Engineering,  he  is 
a  member  of  Pi  Tou  Sigma.  Next  year  will  be  his  fifth  year  in  the 
Engineering-Liberal    Arts    and    Sciences    program. 


by  Stuart  Umpieby 

Certainly  the  number  of  engineering  students  who 
are  markedly  dissatisfied  with  their  education  is  not 
excessively  large,  as  might  be  noted  from  the  absence 
of  used  picket  signs  floating  down  the  Boneyard.  How- 
ever, as  long  as  there  are  universities,  students  will 
talk  about  their  courses  and  instnictors.  A  few  such 
comments  obtained  from  a  series  of  informal  inter- 
\  ie\\'s  are  used  as  the  basis  for  this  article  ( see  box ) . 

The  College:  Stimulant  or  Depressant? 

Specific  gripes  depend  a  great  deal  on  personal 
experience  with  instructors  and  courses,  but  a  few 
general  trends  are  clearly  distinguishable.  One  of  the 
most  common  complaints  was  about  uninteresting 
classes  and  a  lack  of  vitality  in  curricula.  Variations  on 
this  theme  were  that  too  many  students  consider  good 
instruction  to  be  spoonfeeding  rather  than  stimulating, 
thought-provoking  discussions.  Engineering  courses 
far  more  than  other  courses  were  criticized  for  using 
one  text  exclusively  with  no  reference  made  to  sup- 
plementary texts,  articles  in  current  magazines,  or 
special  lectures  on  campus. 

The  complaint  that  the  educational  process  within 
the  College  is  not  a  very  exciting  experience  is  usually 
interpreted  by  the  faculty  as  the  belief  that  students 
should  be  entertained.  But  this  is  not  at  all  what  is 
meant.  The  short-run  effect  of  catching  attention  may 
produce  a  passive  person  waiting  for  some  sort  of 
curtain  to  go  up  to  arouse  him. 

By  far  the  most  persistently  recurring  complaint 
among  students  is  that  they  are  required  to  study  what 
the  College  thinks  they  ought  to  study  rather  than 
what  they  have  a  personal  interest  in.  This  problem  is 
compounded  when  the  required  material  seems  to  be 
of  lower  intellectual  content  than  the  material  being 
studied  outside  the  classroom.  Most  of  the  students 
intei-viewed  said  that  in  order  to  seek  answers  to  ques- 
tions of  immediate  concern  they  often  had  to  partially 
neglect  their  course  work.  One  comment  was,  "The 
proficiency  system  is  an  improvement  in  method  but 
not  in  idea.  You're  still  studying  what  somebody  else 
thinks  you  ought  to  study." 

The  general  opinion  seemed  to  be  that  engineering 
students  ha\e  too  little  opportunity  to  develop  original 
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Alienation  is  a  commonly  accepted  characteristic 
of  contemporary  higher  education,  but  it  is  a  phe- 
nomenon about  which  few  engineering  educators  dis- 
play any  genuine  understanding.  Below  are  a  few  com- 
ments from  engineering  students  which  suggest  some 
of  the  alienating  forces  apparently  present  in  the  Col- 
lege of  Engineering. 

"This  is  not  a  thinking  man's  college." — a  sophomore 

"Everyone  is  doing  the  same  thing." — a  sophomore 

"Engineering  is  suffering  from  a  Louis  XIV  complex — 
one  king,  one  law,  one  faith." — a  sophomore 

"Mastering  the  system  means  learning  to  get  an  edu- 
cation in  spite  of  your  courses." — a   junior 

"I'm  required  to  take  courses  I  have  no  interest  in, 
and  I  don't  have  time  to  take  courses  I  am  interested 
in." — a  junior 

"When  I  graduate,  will  I  be  an  educated  man  or  sim- 
ply someone  trained  to  repeat  other  people's  answers 
to  other  people's  questions?" — a  junior 

"Engineering  education  requires  no  particular  talent, 
just  a  high  tolerance  for  absurdity." — a  junior 

"The  curriculum  in  the  College  of  Engineering  is  ideally 
designed  for  the  student  with  no  mind  of  his  own." — a 
senior 

"The  grading  system  tends  to  discourage  independent 
study." — a   junior 

"When  I  was  a  freshman  I  was  driven  by  the  desire 
for  academic  success.  I  soon  learned  that  what  was 
required  was  to  be  able  to  solve  more  problems  faster 
and  more  accurately  than  anyone  else.  But  then  I 
realized  that  I  wanted  to  design  machines,  not  become 
one." — a  sophomore 


"Engineering  education  is  four  years  of  intellectual 
self-annihilation." — a  junior 

"I  don't  want  to  go  where  the  College  is  aiming  me. 
Their  ideal  engineer  is  not  my  ideal  engineer." — a 
sophomore 

"I  was  told  the  most  important  part  of  an  engineering 
education  was  the  approach  to  solving  problems,  so 
far  that  has  been  'plug  and  chug.'  " — a  junior 

"A  spongy  mind  may  not  be  a  handicap  toward  getting 
an  engineering  degree,  but  it  ought  not  to  be  a  pre- 
requisite."— a  junior 

'The  most  fundamental  problem  with  engineering  stu- 
dents is  not  that  they  don't  know  what's  going  on,  but 
that  they  don't  see  anything  wrong  with  not  knowing 
what's  going  on." — a  junior 

"We  spend  three  minutes  thinking  and  three  hours 
calculating." — a  senior 

"I  was  using  more  advanced  mathematics  in  high 
school  than  I  am  using  now.  Sometimes  I  wonder 
whether  my  curriculum  is  adequately  preparing  me  for 
graduate  school." — a  senior 

"Engineering  seems  to  expect  a  student  to  lead  a 
life  of  preparation — prepare  oneself  in  college  for 
a  life  in  industry,  and  when  in  industry  use  the  first  few 
years  to  prepare  oneself  for  the  later  years.  It's  the 
philosophy  which  is  institutionalized  in  the  Engineer- 
in-Training  program.  Well,  it  may  be  possible  to  be  an 
engineer-in-training,  but  I  don't  think  it's  possible 
to  be  a  human  being-in-training." — a  junior 

"My  curriculum  presents  as  revealed  truth  the  most 
fantastically  mundane  things." — a  junior 

"When  will  the  College  of  Engineering  learn  that  the 
way  to  get  more  from  its  students  is  not  to  threaten 
them  with  low  scholastic  averages  but  to  give  them 
work  which  seems  more  worthwhile?" — a  senior 


thoughts  within  the  fonnal  educational  structure. 
Most  engineering  courses  were  thought  to  be  perfect 
examples  of  formulated,  step-by-step,  idea-absent  aca- 
demic exercises.  As  one  student  said,  "The  College 
is  engaging  us  in  academic  calisthenics  whOe  the 
intellectual  landscape  is  dotted  \\ith  mountains  to 
climb  and  \'alleys  to  e.xplore." 

John  \\'.  Gardner,  Secretary  of  Health,  Education, 
and  Welfare  and  author  of  Excellence  and  Self- 
Renewal,  has  said  that  education  should  instill  the 
habits  of  mind  of  curiosity-,  open-mindedness,  objec- 
tivity, respect  for  evidence  and  the  capacity  to  think 
critically,  and  that  it  should  equip  students  with  the 
ability  to  cope  with  unforeseen  challenges  and  to  sur- 
vive as  versatile  individuals  in  an  unpredictable  world. 

However,  none  of  the  students  inter\ie\ved  were 
convinced  that  the  curriculum  was  seriously  designed 
to  produce  well-educated,  imaginative  engineers.  They 
feel  they  are  getting  neither  a  broad  liberal  education 
nor  a  thorough  technical  education.  The\-  see  the  Col- 


lege as  apparently  ha\'ing  resigned  itself  to  the  humble 
aim  of  teaching  subjects  rather  than  aspiring  to  im- 
part wisdom. 

Actually  the  ideas  of  leading  educators  seem  to  bear 
a  close  parallel  to  those  of  the  students   previously 
quoted.    Alfred    North    Whitehead    described    three 
stages    of    intellectual    progress:    romance,    precision, 
generalization.  He  explained  that  a  stage  of  precision 
is  barren  without  a  previous  stage  of  romance,  that 
unless  facts  ha\e  already  been  apprehended  in  their 
broad  generalit\',  analysis  is  an  analysis  of  nothing. 
"A  block  in  the  assimilation  of  ideas  inevi- 
tably arises  when  a  discipline  of  precision  is 
imposed  before  a  stage  of  romance  has  run 
its  course  in  the  growing  mind.  The  stage  of 
precision  is  the  sole  stage  of  learning  in  the 
traditional  scheme  of  education." 
He  went  on  to  say  that  the  conditions  necessary 
for  growth  can  be  satisfied  if  the  tasks  correspond  to 
the  natural  carvings  of  the  pupil  at  his  stage  of  prog- 
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ress,  if  the\-  keep  his  powers  at  full  stretch,  if  they 
attain  an  obviously  sensible  result,  and  if  reasonable 
freedom  is  allowed  in  the  mode  of  execution.  "An 
education  which  does  not  begin  by  evoking  initiative 
and  end  by  encouraging  it  must  be  wrong,  for  its 
whole  aim  is  the  production  of  active  wisdom." 

Are  Students  Basically  Dull? 

E\'ery  educational  system  is  based  upon  certain 
assumptions  about  the  people  it  is  trying  to  educate. 
An  educational  system  consisting  of  a  complex  net- 
work of  requirements  and  prerequisites  seems  to  as- 
sume a  rather  low  order  of  maturity  in  its  students. 
Grading  systems  which  include  a  large  number  of 
short  period  assignments  assume  a  lack  of  self-motiva- 
tion. Cookbook  laboratories  apparently  are  based  on 
the  belief  that  students  ha\'e  little  desire  or  ability  to 
engage  in  original,  intellectual  activity,'.  In  short  a  pre- 
scriptive, restricti\'e  educational  system  is  insulting  to 
a  student's  maturity'  and  motivation. 

One  student  commented,  "The  very  fact  that  the 
majority  of  students  in  the  College  do  not  feel  they 
are  being  insulted,  is  probably  the  surest  proof  tliat 
the  College's  assumptions  are  for  the  most  part  cor- 
rect." Viewing  this  situation  from  the  point  of  \iew 
of  an  educator,  John  Gardner  wrote: 

"Education  of  the  aimless  and  halfhearted  is 
a  totally  different  process  from  education  of 
the  highly  motivated.  As  the  number  of  apa- 
thetic students  in  a  college  increases  there 
is  a  fundamental  change  in  the  tone  of  the 
educational  process.  There  occurs  a  gradual 
but  inevitable  shift  in  the  entire  educational 
approach— in  teaching  methods,  in  the  nature 
of  assignments,  in  the  curriculum  and  in 
methods  of  handling  students.  As  the  institu- 
tion reorients  itself  toward  educational  prac- 
tices suitable  for  youngsters  of  low  motiva- 
tion, it  all  too  often  forgets  the  art  of  dealing 
\\ith  \'Oungsters  of  high  moti\'ation." 


"In  the  first  grade  they  shamed  us  to  submission  by  saying,  'We're 
not  little  babies  any  more."  Higher  up  in  grade  school  they  said 
'We're  not  little  first  graders  any  more.'  In  iunior  and  senior  high 
they  said,  'We're  not  little  grade  school  students  any  more.'  Yester- 
day   one    of     my    professors    said,     'But     now    we're    engineers     .     .    .' 


Sometimes    I    feel    like    I'm    back 


school.' 


One  might  sa)-  that  the  eager  and  ambitious  indi- 
\iduals  will  dri\'e  themsehes  to  achieve  in  any  case. 
But  the  difficulty  is  that  the  degree  of  motivation 
which  an  individual  possesses  at  any  gi\en  time  is 
\'er\'  much  affected  by  the  type  of  mental  acti\'ity 
which  the  people  around  him  tend  to  value. 

One  of  the  major  concerns  of  the  College  of  En- 
gineering at  the  present  time  is  continuing  education- 
keeping  the  graduate  engineer  up  to  date  in  his  field. 
Perhaps  part  of  the  cause  of  this  problem  is  that  in 
the  process  of  teaching  students,  the  College  of  En- 
gineering is  handicapping  their  attempts  to  learn  how 
to  teach  themsehes. 

The  ability  to  continue  learning  is  not  something 
which  one  gains  instantly  at  graduation.  Self-education 
is  a  skill  ^^'hich  a  student  must  acquire  over  a  period 
of  time  beginning  as  soon  as  he  enters  the  University. 
Grading  policies  which  are  used  as  an  instrument 
of  moti\ation  on  a  day  to  day  basis  seem  to  bear 
[iroof  of  the  inability  of  the  formal  educational  struc- 
ture to  adjust  to  the  moti\ations  which  students  al- 
ready possess. 

Learning  the  Basics  and  Recognizing  Them 

In  the  College  of  Engineering  anyone  who  is  not 
completely  out  of  touch  with  reality  will  reflexively 
tell  you  that  the  purpose  of  going  to  college  is  to  "get 
the  basics."  However  the  fact  that  most  of  the  group 
interviewed  had  professional  goals  aimed  at  the  M.S. 
or  Ph.D.  le\el  might  in  part  explain  why  this  group 
felt  somewhat  confused  o\er  how  the  basics  should 
be  defined.  They  regarded  the  basics  as  math,  chem- 
istr\\  physics,  circuit  theory,  statics,  dynamics,  etc. 

Some  professors,  however,  seem  to  consider  the 
basics  as  engineering  devices  which  are  in  common 
use  now  and  consequently  were  in  the  development 
stages  perhaps  25  or  more  year  ago.  Whenever  a 
student  asks  why  more  recent  advances  are  not  men- 
tioned in  basic  courses  a  faculty  member  is  likely  to 
reply  that  more  recent  material  can  be  covered  in 
technical  electives.  This  point  of  view  led  one  neo- 
phyte engineer  to  comment,  "If  a  student  wants  to  be 
anything  less  than  a  quarter  century  out  of  date,  he 
has  to  take  the  necessary  material  as  an  elective." 

No  doubt  the  theory  of  operation  of  some  machines 
will  be  considered  fundamental  until  the  last  one  in 
operation  is  carted  off  to  the  Smithsonian.  The  real 
problem  is  that  there  are  as  many  definitions  of  what 
is  fundamental  as  there  are  departments,  ^\^lat  one 
department  considers  absolutely  essential,  another 
considers  totally  unnecessary.  The  student  seeking  a 
broad  technological  background  in  preparation  for 
graduate  school  in  an  as  yet  undecided  curriculum 
is  left  somewhat  high  and  dry. 

On  the  intricacy  of  departmental  distinctions  \\'hite- 
head  wrote,  "The  uncritical  application  of  the  prin- 
(Continiicd  on  pane  22) 
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Picture  yourself  as 

a  Western  Electric  engineer. 

What  might  you  be  doing? 


Asa  MANUFACTURING  ENGINEER  yOu'd 
/\  work  closely  with  Bell  Telephone 
,1^A.  Laboratory  engineers  on  the  latest 
concepts  in  communications  systems.  It  would 
be  your  job  to  work  out  production  techniques 
for  these  systems,  which  might  mean  devel- 
oping special  tools,  machines,  or  test  equip- 
ment. You  would  have  the  opportunity  of 
guiding  products  from  their  final  develop- 
ment to  the  point  where  they  roll  off  the  pro- 
duction line. 

As  an  INDUSTRIAL  ENGINEER  your  work 
would  be  more  closely  related  to  the  search 
for  new  ideas  to  reduce  the  cost  of  currently 
manufactured  products,  to  improve  their 
quality  or  make  the  job  easier.  Many  of  the 
Industrial  Engineer's  problems  relate  to  hu- 
man engineering  as  well  as  to  operations 
research  and  the  establishment  of  wage  in- 
centive rates. 

As  a  SYSTEMS  EQUIPMENT  ENGINEER 
you'd  really  know  how  a  communications  sys- 
tem operates,  because  you'd  have  built  it  on 
paper  before  it  was  manufactured  and  in- 
stalled. After  one  of  your  systems  had  been 
installed,  you'd  be  held  accountable  for  its 
performance  and  compatibility  with  existing 


As  a  MILITARY  SERVICE  ENGINEER  yOu'd 

be  concerned  with  research,  design,  develop- 
ment, testing,  production,  delivery,  and  assist- 
ance to  the  military  in  the  operation  and 
maintenance  of  complex  military  systems. 
Systems  applications  range  from  the  ocean 
depths  to  outer  space.  You  could  expect  a 
wide  variety  of  engineering  assignments  in 
many  diverse  fields. 

The  challenges  are  big  at  Western  Electric 
—  and  so  are  the  opportunities.  Now  is  the 
time  to  investigate  them.  Be  sure  to  talk  to 
the  Western  Electric  people  on  the  Bell  Sys- 
tem recruiting  team  when  they  visit  your 
campus. 

For  advance  information,  get  a  copy  of  our 
career  opportunities  booklet  from  your  place- 
ment officer.  Or  write :  College  Relations  Staff 
Manager,  Western  Electric  Co.,  Room  25  lOA, 
222  Broadway,  New  York,  N.Y.  10038.  An 
Equal  Opportunity  Employer. 


m\1^^^terft  Electric 

Z   .  V  MANUFACTURING  &  SUPPLY  UNII  OF  THE  BELL  SYS 
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ciple  of  the  necessary  antecedence  of  some  subjects 
to  others  has,  in  the  hands  of  dull  people  with  a  turn 
for  organization,  produced  in  education  the  dryness 
of  the  Sahara."  Civil  Engineer  Hardy  Cross  wrote  in 
Engineers  and  Ivory  Towers,  "A  tradition  of  over- 
organized,  oversystematized,  methodology  of  knowl- 
edge, results  in  paralysis  of  initiative  and  sterility  of 
imagination." 

The  basics  can  be  misleading  in  another  way.  If  the 
College  sees  its  role  solely  as  providing  students  with 
a  basic  background,  any  means  which  furthers  that 
end  may  seem  desirable.  Graded  homework  problems 
which  are  available  in  files  and  laboratory  reports 
which  are  the  same  year  after  year  do  little  to  impress 
students  with  the  originality  and  the  serious  scholastic 
content  of  their  course  work.  Perhaps  when  evaluating 
a  particular  educational  policy,  faculty  members 
should  ask  themselves,  "Ho\\'  will  this  policy  affect 
students'  attitudes  toward  their  education?"  As  well 
as,  "Will  this  policy  give  students  a  better  understand- 
ing of  the  fundamentals?" 

Interest  is  essential  for  learning.  There  can  be  no 
mental  de\'elopment  without  a  sense  of  the  value  or 
the  importance  of  the  material  to  be  learned.  Well 
thought  out  courses  are  of  little  value  if  students  feel 
the  College's  methods  are  threatening  their  intellectual 
integrity. 

The  Missing  Middle-Ground 

In  light  of  the  discrepancies  bet\\een  education 
in  the  College  of  Engineering  and  the  type  of  educa- 
tion students  seek,  one  must  consider  what  alterations 
would  be  desirable  and  possible.  '"Diversity  is  the  only 
possible  answer  to  the  fact  of  indi\'idual  differences 
in  ability  and  aspirations,"  Gardner  wrote.  "And  fur- 
themiore,  it  is  the  only  means  of  achieving  quality 
within  a  framework  of  quantity."  In  recent  actions 
the  College  has  recognized  that  students  can  benefit 
from  having  a  larger  voice  in  determining  the  direc- 
tion of  their  education.  Perhaps  \\'hat  is  needed  now 
is  to  fill  in  the  gaps  in  this  policy. 


"I'll    transfer    out    of    engineering     into     commerce     my    senior    year 
to    ovoid    ttie    draft." 


"Com'on  down  son — everybody  has   a   tiard   time  with   their  electives!" 

It  has  been  pointed  out  that  through  the  petition- 
ing process  and  special  problems  courses  students 
have  always  had  the  means  to  change  "required" 
sequences.  There  is  a  considerable  gap,  however,  be- 
tween theory  and  practice.  Students  rarely  make  use 
of  these  devices  in  the  way  which  was  intended.  In 
the  area  of  curriculum  planning  students  are  expected 
to  make  decisions  for  which  they  have  inadequate 
infomiation,  while  they  are  restrained  from  making 
decisions  which  they  are  completely  capable  of  mak- 
ing. Students  are  asked  to  choose  a  department,  and 
therefore  a  career,  before  quite  a  number  of  them 
have  any  personal  experience  on  which  to  base  a 
decision.  But  they  are  given  little  opportunity  to  iden- 
tify which  courses  would  contribute  most  to  their 
mental  development  at  any  given  time. 

When  students  ask  for  greater  choice  in  deciding 
what  courses  they  should  take,  they  are  merely  ask- 
ing for  the  freedom  to  make  their  own  mistakes  and 
the  flexibility  to  quickly  rectify  a  mistake  as  soon  as  it 
is  recognized.  However,  the  present  philosophy  of  the 
petitioning  system  is  that  a  student  must  present  a 
well-worked  out,  well-researched,  detailed  alternative 
curriculum— sort  of  an  all-or-none  approach  to  cur- 
riculum planning  with  little  middle-ground. 

Few  students  will  declare  that  they  know  better 
than  the  engineering  faculty  what  courses  are  vital  to 
a  particular  field.  There  are  a  number  of  students, 
however,  who  will  profess  to  know  more  about  their 
own  career  intentions  than  a  facult>'  committee.  A 
policy  of  filling  in  the  gaps  between  little  choice  and 
designing  a  detailed  curriculum  would  go  a  long  way 
toward  meeting  individual  educational  goals. 

Changes  in  the  classroom  are  more  diSicult  to  carry 
out,  but  the  classroom  is  certainly  the  most  important 
ingredient  in  determining  the  nature  of  education 
within  the  College.  The  comments  from  these  students 
seem  to  call  for  (1)  more  references  to  current  liter- 
ature,   (2)    special   projects    as    alternatives    to   daily 
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assignments,  and  (3)  more  precise  definitions  of  re- 
quired material. 

Any  change  in  educational  procedure  toward  more 
freedom  of  choice  on  the  part  of  students  must  pre- 
suppose that  students  will  base  their  decisions  on 
worthy  goals.  Probably  the  best  way  to  insure  such 
goals  is  through  seminars  for  freshmen.  Although  some 
attempts  in  the  past  have  proven  less  successful  than 
was  hoped,  few  alternati\e  proposals  have  been  made, 
and  those  students  who  ha\'e  participated  in  weekly 
seminars  as  freshmen  tend  to  remain  obstinate  ad\o- 
cates  of  such  a  series. 

Two  Approaches  to  Education 

The  idea  of  education  shared  by  these  students 
seems  to  be  not  merely  learning  specific  material  but 
ad\  ancing  to  as  high  a  level  as  possible  as  fast  as  pos- 
sible. Some  members  of  the  faculty,  howe\er,  seem 
to  be  slow  to  recognize  that  these  students  are  not 
trying  to  get  out  of  something.  They  are  trying  to  get 
the  best  education  diey  can. 

These  are  the  kind  of  students  who  identify  so 
strongly  with  the  intellectual  life  in  a  university  that 
they  have  a  certain  disdain  for  the  time-serving, 
marching-along-through-courses  aspect  of  it.  They  are 
tlie  kind  who  feel  that  a  more  genuine  expression  of 
their  interests  could  come  through  more  individually 
directed  study.  They  believe  that  society  has  more 


use  for  the  person  who  has  fully  developed  his  own 
talents  than  for  the  person  who  has  tried  to  fashion 
himself  into  the  type  of  person  someone  else  thinks 
he  ought  to  be. 

One  senior  who  was  interviewed  took  a  somewhat 
different  approach.  Basically  his  point  of  view  was, 
"These  past  four  years  I've  been  manufacturing  a 
product— my  brain.  The  quality  of  that  product  is 
recorded  in  my  gradepoint  and  certified  by  the  Col- 
lege of  Engineering.  When  I  get  out  of  here  I'm  going 
to  demand  a  high  price  for  that  product." 

Of  course  the  modern  American  university  is  ex- 
pected both  to  educate  and  to  certify  that  education 
has  taken  place.  However,  it  seems  unfortimate  that 
this  contemporary  collegiate  Faust  finds  the  College's 
methods  perfectly  compatible  with  his  educational 
goals,  while  the  student  seeking  a  thorough  liberal 
education  and  a  solid  foundation  for  advanced  work 
finds  it  occasionally  necessary  to  neglect  his  recog- 
nized studies  in  order  to  get  the  type  of  education 
he  wants. 

Perhaps  in  any  mass  education  system  there  will  be 
a  few  casualties.  But  when  tiiose  casualties  include  a 
sizeable  number  of  the  College's  most  promising  stu- 
dents, then  the  time  has  come  for  re-evaluation.  For 
in  a  university  which  is  alienating  some  of  its  more 
perceptive  students  the  phrase  "the  pursuit  of  e.x- 
cellence"  has  a  hollow  ring  to  it. 


CIVIL  ENGINEERS: 

Prepare  now  for  your  future  in  highway 
engineering... get  the  facts  on  The  Asphalt 
Institute's  new  computer-derived  method 
for  determining  structural  design  of  Asphalt 
pavements  for  roads  and  streets 

Today,  as  more  and  more  states  turn  to  modern  Deep- 
Strength*  Asphalt  pavement  for  their  heavy-duty  highways, 
county  and  local  roads,  there  is  a  growing  demand  for  engi- 
neers with  a  solid  background  in  the  fundamentals  of  Asphalt 
technology  and  construction. 

Help  to  prepare  yourself  now  for  this  challenging  future  by 
getting  the  latest  information  on  the  new  Thickness  Design 
Method  developed  by  The  Asphalt  Institute.  Based  on  exten- 
sive statistical  evaluations  performed  on  the  IBM  1620  and 
the  mammoth  IBM  7090  computers,  accurate  procedures  for 
determining  road  and  street  structural  requirements  have 
been  developed. 

All  the  facts  on  this  new  method  are  contained  in  The  As- 
phalt Institute's  Thickness  Design  manual  (MS-I).  This  help- 
ful manual  and  much  other  valuable  information  are  included 
in  the  free  student  library  on  Asphalt  construction  and  tech- 
nology now  offered  by  The  Asphalt  Institute.  Write  us  today. 
♦Asphalt  Surface  on  Asphalt  Base 

THE  ASPHALT  INSTITUTE   ^^' 

College  Park,  Maryland 


Name_ 


_Class_ 


Thickness  Design  Charts  like  this  (from  the  MS-1  manual) 
are  used  in  this  new  computer-derived  method.  This  chart 
enables  the  design  engineer  quickly  to  determine  the 
over-all  Asphalt  pavement  thickness  required,  based  on 
projected  traffic  weight  and  known  soil  conditions. 


THE  ASPHALT  INSTITUTE 
College  Park,  Maryland 

Please  send  me  your  free  student  library  on  Asphalt  con- 
struction and  technology,  including  full  details  on  your 
new  Thickness  Design  Method. 


Address. 

City 
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ENGINEERING  FACULTY  RECEIVE 
SUMMER  TEACHING  AWARDS 

by  Jolin  Boiirgoin,  EE'68 

In  order  to  encourage  interest  in  studies  designed 
to  improve  undergraduate  instruction,  Provost  Lanier 
presented  summer  awards  to  twenty-one  University 
faculty  members.  The  awards  provide  full-time  salary 
for  two  months  in  the  summer  to  faculty  whose  proj- 
ects were  judged  most  worthy  b\-  a  selection  com- 
mittee. Of  the  twenty-one  faculty  awards  made  at 
the  Urbana  campus,  the  engineering  faculty  received 
seven. 

Robert  \\'.  Bohl,  Prefessor  of  Metallurgical  Engi- 
neering, will  re\'iew  the  curriculiun  organization  in 
the  Metallurgical  Engineering  Department.  Carl  S. 
Larson,  Assistant  Professor  of  Mechanical  Engineer- 
ing will  be  designing  an  arrangement  for  solving 
different  types  of  kinematic  and  dynamic  information 
problems  using  analog  computers.  Robert  A.  White, 
Assistant  Professor  of  Mechanical  Engineering,  will 
continue  to  work  on  the  de\elopment  of  a  nozzle  and 
temperature  probes  to  be  used  in  a  new  wind  timnel 
facility.  David  S.  Liebemian,  Professor  of  Physical 
Metallurg)',  will  develop  a  course  on  anistropic  mate- 
rials treating  them  in  a  manner  which  will  not  require 
knowledge  of  higher  mathematics.  \Vayne  L.  Shick, 
Professor  of  General  Engineering,  w  ill  construct  some 
three-dimensional  physical  models  of  applied  descrip- 
tive geometry.  The  models  will  resolve  some  of  the 
difficulties  in  teaching  shadow  projection  in  the 
mechanical  drawing  courses.  Edward  R.  Holley, 
Assistant  Professor  of  Civil  Engineering,  will  work  on 
an  education  film  project  designed  to  illustrate  basic 
flow  phenomena  throught  coarse  media.  Benjamin 
C.  Kuo,  Assistant  Professor  of  Electrical  Engineering, 
was  also  honored  but  declined  the  award  in  lieu  of 
other  plans. 


CONFERENCE  ON  ENERGY  CONVERSION 
CONSIDERED  QUITE  SUCCESSFUL 

by  Don  Brewer,  EE'68 

The  first  tutorial  conference  for  James  Scholars  in 
Engineering  was  held  at  Allerton  Park  the  Sunday 
afternoon  and  Monda\-  concluding  spring  break. 
Junior  and  senior  honors  students  attended  sLx  sessions 
on  direct  energy  conversion  and  between  sessions 
exchanged  ideas  and  questions  with  the  speakers, 
members  of  the  faculty,  and  each  other. 

The  first  session  was  an  introduction  to  direct  energy 
conversion  by  Professor  S.  W.  Angrist  of  the  Carnegie 
Institute  of  Technology.  The  follow  ing  sessions  ranged 
from  chemical,  photovoltaic,  and  electric  fission  cells 
to  thennionic  energy  conversion  and  magneto  hydro- 
dynamic  power  generation.  The  speakers  were  all 
specialists  in  their  fields  and  represented  General 
Electric  Research  and  Development  Laboratory, 
AVCO  E\'erett  Research  Laboratory,  the  Uni\'ersity 
of  Florida,  and  tlie  University  of  Illinois. 

Humble  Oil  Company  provided  the  grant  which 
made  the  conference  possible.  The  students  who  par- 
ticipated in  the  conference  seemed  quite  pleased  with 
the  experience,  and  the  prospect  for  a  similar  con- 
ference next  year  looks  bright.  The  sessions  were  tape- 
recorded  and  are  available  through  the  Engineering 
Honors  Council. 


STUDENTS,  FACULTY  DISCUSS 
STUDENT  MOTIVATION 

The  natural  interest  of  students  in  learning  was  the 
topic  discussed  by  students  and  faculty  at  the  third 
annual  conference  sponsored  by  Engineering  Council. 
The  atmosphere  was  informal  and  at  times  reminiscent 
of  a  brainstorming  session  with  the  participants  ad- 
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mittiug  th.it  altliougli  the  College  of  Engiiieeiiiig  is  an 
excellent  one,  continued  change  must  occur  if  it  is  to 
maintain  its  position  of  leadership. 

One  of  the  major  subjects  of  discussion  was  the 
freshman  \ear.  Most  participants  believed  that  this 
year  is  particularly  critical  in  a  future  engineer's  edu- 
cation and  career.  It  was  agreed  that  freshman  need 
the  freedom  to  pursue  their  individual  interests  and 
to  constantly  develop  new  interests.  Freshmen,  and 
for  that  matter  upperclassmen,  need  to  see  the  big 
picture  or  the  relevance  of  their  classwork  to  pre\  ent 
what  Gale  Wiley  termed  the  "short-circuiting  of 
engineers."' 

The  topic  of  grades  naturally  arose,  for  in  the 
present  system  grades  are  used  as  the  primar)-  moti- 
vating force  for  education.  The  question  arose  of 
whether  the  present  grading  system  always  is  an 
accurate  reflection  of  a  student's  knowledge  of  the 
course  material.  Various  ideas  for  getting  more  flexi- 
bility in  classroom  methods,  such  as  optional  special 
problems,  were  discussed. 


ENGINEERING  COUNCIL  MEMBERS 
DINE  AT  THE  DEAN'S 

The  members  of  Engineering  Council,  the  assistant 
and  associate  deans,  and  interested  faculty  members 
were  guests  at  an  infomial  dinner  gi\en  by  Dean  and 
Mrs.  Everitt  at  their  home.  The  purpose  of  the  e\'ent 
was  to  give  the  students  and  the  faculty  a  chance 
to  exchange  their  ideas  about  the  college  and  to  dis- 
cuss pertinent  issues  that  affect  engineering  at  the 
University  of  Illinois.  One  of  the  subjects  of  interest 


\\as  a  proposal  containid  in  the  "Goals  of  Engineer- 
ing Education  Ri'port"  of  the  American  Society'  of 
Engineering  Education.  This  report  will  be  re\'iewed 
in  a  forthcoming  issue  of  the   Tcchnogmph. 


BOARD  ANNOUNCES  NEXT  YEAR'S 
TECHNOGRAPH  STAFFERS 

The  Illini  Publishing  Company  Board  has  an- 
nounced the  Tcclmograph  staff  appointments  for  the 
1966-67  academic  year. 

Alan  Halpern,  a  sophomore  in  electrical  engineer- 
ing, will  take  the  editor  position,  Don  Bissell,  a  junior 
in  Journalism  will  be  managing  editor,  John  Borgoin, 
sophomore  in  electrical  engineering  and  Mickey  Min- 
dock,  a  sophomore  in  engineering  physics,  have  been 
given  the  responsibilities  of  assistant  editors. 

Rex  Hinkle  \\'ill  be  business  manager  and  Gale 
Wiley,  a  senior  in  the  five  year  program  of  mechani- 
cal engineering  and  rhetoric,  will  be  production 
manager.  Mike  Holler,  freshman  in  general  engineer- 
ing, will  be  photo  manager. 

Co-circulation  managers  will  be  Tom  Brown,  soph- 
omore in  civil  engineering  and  Charles  Smiley,  a 
junior  in  electrical   engineering. 

For  the  last  two  years,  the  Tecltnograph  has  been 
under  tlie  supervision  of  Stuart  Umpleb\',  a  senior  in 
the  five-year  program.  Halpern  said  plans  are  under- 
way for  articles  from  all  of  the  engineering  disciplines 
and  from  both  on  and  off  the  campus.  Wile\-  has 
already  begun  planning  a  new  and  brilliant  format 
for  the  magazine. 
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Why  become  an  engineer  at 
Garrett- AiResearch?  You'll  have  to 
work  harder  and  use  more  of 
your  knowledge  than  engineers 
at  most  other  companies. 


Af  you're  our  kind  of  engineer, 
you  have  some  very  definite  ideas 
about  your  career. 

For  example: 

You've  worked  hard  to  get  a 
good  education.  Now  you  want  to 
put  it  to  work  in  the  best  way 
possible. 

You  will  never  be  satisfied  with 
run-of-the-mill  assignments.  You 
demand  exciting, 
challenging  projects. 

You  not  only  accept 
individual  responsibil- 
ity —  you  insist  upon  it. 

Does  that  sound  like 
you?  Then  AiResearch 
is  your  cup  of  tea. 

Our  business  is 
mainly  in  sophisticated  aerospace 
systems  and  subsystems. 

Here,  research,  design,  and  de- 
velopment lead  to  production  of 


actual  hardware 
That  means  you 
have  the  oppor- 
tunity to  start  with 
a  customer's  problem 
and  see  it  through  to  a 
system  that  will  get  the  job  done. 
The  product  lines  at  AiResearch, 
Los  Angeles  Division,  are  environ- 
mental systems,  flight  information 
■^  and  controls  sys- 
tems, heat  transfer 
systems,  secondary 
power  generator 
systems  for  missiles 
and  space,  electri- 
cal systems,  and 
specialized  indus- 
trial systems. 
In  the  Phoenix  Division  there  are 
gas  turbines  for  propulsion  and 
secondary  power,  valves  and  con- 
trol systems,  air  turbine  starters 
and  motors,  solar  and  nuclear 
power  systems. 

In  each  category  AiResearch 

employs  three  kinds  of  engineers. 

Preliminary  design  engineers  do 

the  analytical  and  theoretical 

work,  then  write  proposals. 

Design  engineers  do  the  lay- 
outs; turn  an  idea  into  a  product. 
Developmental  engineers  are 
responsible  for  making  hardware 
out  of  concepts. 

Whichever  field  fits  you  best,  we 
can  guarantee  you  this:  you  can 
go  as  far  and  fast  as  your  talents 


can  carry  you.  You  can  make  as 
much  money  as  any  engineer  in  a 
comparable  spot  —  anywhere.  And 
of  course,  at  AiResearch,  you'll 
get  all  the  plus  benefits  a  top  com- 
pany offers. 

Our  engineering  staff  is  smaller 
than  comparable  companies.  This 
spells  opportunity.  It  gives  a  man 
who  wants  to  make  a  mark  plenty 
of  elbow  room  to  expand.  And 
while  he's  doing  it  he's  working 
with,  and  learning  from,  some  of 
the  real  pros  in  the  field. 

If  the  AiResearch  story  sounds 
like  opportunity  speaking  to  you— 
don't  fail  to  contact  AiResearch, 
Los  Angeles,  or  Phoenix,  or  see  our 
representative  when  he  comes  to 
your  campus. 
An  equal  opportunity  employer 

AiResearch 

is  challenge 


Los  Angeles  •  Phoenix 


26        TECHNOGRAPH      April.  1966 


Flash  it  with  a  sun  mirror 


mi,-i^ 


...  or  command  it  through  a  Motorola  Transponder* 


V 


THE   PROBLEM:   how  do  you  tell 

THE  SPACECRAFT  TO   IVIAKE  A  LEFT  TURN   ON    ITS  WAY  TO   MARS? 


Sun  signals  might  work  fine  (except  maybe  at  night) 
but  you  can  count  on  control  when  you  program  with 
the  aid  of  a  Motorola  transponder  and  flight  com- 
mand subsystem. 

Besides,  if  you  were  skimming  along  millions  of  miles 
in  outer  space,  you'd  more  than  likely  feel  better 
with  some  sophisticated  electronics  backing  you  up. 


Motorola's  sophisticated  know-how  stems  from  years 
of  experience  in  ail  major  areas  of  modern  elec- 
tronics—from outer  space,  inner  space,  and  down 
to  earth  — to  a  company's  computer  as  well  as  your 
own  dashboard. 

In  fact  — how  about  your  shirt  pocket?  You  might 
just  find  a  Motorola  radio  there. 


*Primary  function  is  to  receive  command  signals  from  Earth,  and  return  critical  in-flight  communications  information. 


TRUST    THIS    EMSIGNIA 


WHEREVER    YDU    FIND    IT 


MarORGLA 
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BOOK     REVIEWS 


Toward  the  Super  llliac 


COMPUTERS  AND  THE  HUMAN  MIND:  An  Introduction  to  Artificial  Intelligence  by  Donald  G.  Fink,  280  pages,  Double- 
day  &  Co,    1966. 


by  Stii  Unipleby,  ME  '67 

"Just  as  the  engines  of  electricity  and  internal  com- 
bustion have  changed  radically  the  ways  in  which  we 
use  our  muscles,  the  intelligent  machine  will  change 
the  ways  in  which  we  use  our  brains."  According  to 
Donald  G.  Fink,  former  editor  of  Electronics  and 
former  president  of  the  Institute  of  Radio  Engineers, 
"This  prospect  has  altered  the  outlook  for  every  young 
person  who  is  planning  a  career  in  science  or  tech- 
nology." 

In  this  thorough  and  still  understandable  book  Fink 
outlines  how  computers  work,  the  types  of  language 
and  logic  they  employ  and  the  similarities  and  dis- 
similarities bet\\'een  the  computer  and  the  human 
brain.  He  discusses  the  computer's  superhuman  speed, 
accuracy,  endurance,  and  memory  from  hardware  to 
software,  from  circuitry  to  programing. 

The  trade-off  of  computer  speed  against  human 
complexity  offers  an  opportunity  to  place  machines 
on  an  equal  footing  with  the  brain,  for  certain  defined 
tasks.  Fink  cites  as  an  e.xample  the  IBM  7094  com- 
puter which  was  programed  to  play  checkers  and  to 
learn  by  its  mistakes  until  eventualK'  it  was  able  to 
beat  the  world's  checkers  champion. 

In  any  such  work  the  author  must  deal  with  the 
fear  that  human  beings  will  someday  become  sub- 
servient to  machines.  The  idea  of  a  machine  with  a 
will  of  its  own  is  a  modem  version  of  an  old  super- 
stition of  an  intelligence  superior  to  man's.  Fink  says. 

The  scientists  continuing  need  to  reply  to  this  belief 
is  indicated  by  the  statement  by  Dr.  J.  P.  Eckert, 
"After  17  years  I've  finally  been  forced  to  adopt  the 
definition  that  thinking  is  what  computers  cannot  do. 
This  definition  is  very  workable,  since  it  changes  from 
year  to  year  as  computer  progress  is  made."  Of  course 
the  view  opposing  the  electronic  Big  Brother  theoiy 
is  that  machines  will  slowly  take  over  from  men  the 
tedious  thinking  which  must  be  done  without  error; 
as  A.  M.  Uttley  put  it,  "the  repetitive  calculations 
which,  frankly,  make  machines  of  us." 

Fink  describes  four  "intelligent"  machines— a  ma- 
chine that  translates,  a  machine  that  answers  ques- 


tions, a  machine  that  proves  theorems,  and  a  machine 
that  plays  a  game.  Intelligence  is  defined  not  as  self- 
knowledge  or  consciousness  but  rather  on  the  basis 
of  observed  performance.  To  possess  artificial  intelli- 
gence a  machine  must  ( a )  recognize,  store,  recall,  and 
manipulate  meaningful  patterns;  (b)  adapt  to  its 
environment,  particularly  respond  to  patterns  of  stim- 
ulation not  explicitly  foreseen  in  its  design;  (c)  per- 
form favorably  in  comparison  with  a  human  being  in 
a  similar  situation. 

In  discussing  creativity  Fink  notes  that  only  a  very 
small  portion  of  man's  nervous  capacity  is  used  in  the 
process  of  thought.  He  then  points  out  that  imitating 
only  those  functions  of  the  brain  actually  used  in 
creative  activity  is  a  far  less  ambitious  objective  than 
imitating  the  brain  in  all  its  functions.  Creativity  is 
defined  to  include  exploration— the  finding  of  new, 
significant  patterns,  previously  unrecognized.  In  this 
activity'  machines  can  compete  with  human  beings  in 
asking  and  answering  worthwhile  questions. 

"Before  the  ne.xt  century  arrives,"  Fink  concludes, 
"oiu'  question  will  not  be,  'Can  machines  create?'  The 
operative  question  will  be,  'What  tasks  of  machine 
creation  are  worth  the  cost?' " 


"It  likes  you,  O'Na 
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Twenty-five  hundred  dollars 
in  cash  awards 
to  engineering  and 
metallurgy  students. 


The  Forging  Industry  Educational  and  Research  Foundation  announces  a  $2,500  award 
competition  for  the  best  paper  on  the  subject  "The  Principal  Technical  Development  Needed 
by  the  Forging  Industry  in  the  Next  Decade."  First  prize,  $1,000,  plus  eight  other  awards 
totaling  $1,500. 

Competition  is  open  to  senior  and  graduate  engineering  and  metallurgy  students.  Length  of  the 
paper,  3,000  to  3,500  words. 

Winner  and  his  faculty  advisor  will  also  receive  an  all-expense-paid  trip  to  Colorado  Springs, 
Colorado,  where  the  award  presentation  will  be  made  at  the  1966  meeting  of  the  Foundation. 

For  full  details  fill  in  and  mail  the  coupon  or  write: 
The  President 

Forging  Industry 
Educational 
and  Research 
Foundation 

55  Public  Square  •  Cleveland,  Ohio 


Faculty  Advisor . 


For  your  ivimediatc  iiifonimtio)/,  a  new    16-niilliiiictcr  sound  and  color  film,  TO  BE  FORGED,  describes  the 
forging  process,  design  considerations  and  production  methods  .   .   .   the  applications  and  advantages  of  forged 
parts.   Length   18   minutes.    .Made   available   b\-   Forging   Industry  Association,  this  film  is  on  loan  free  from 
Modern  Talking  Picture  Service,  Inc.  Check  \our  telephone  directory  for  the  office  nearest  \"ou. 
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SOPHISTICATION  IN  APPROACH, 
DIVERSITY  IN  PROGRAMS 


Creative  scientists  and  engineers  with  advanced  degrees  are  invited 

to  investigate  career  opportunities  with  one  of  the 

nation's  foremost  research  and  technical  service  organizations 


Booz,  Allen  Applied  Research  has  en- 
joyed conspicuous  success  in  solving 
complex,  non-routine  problems  and  de- 
veloping new  products  and  processes 
for  industry,  government  and  the  armed 
forces.  So  much  success,  in  fact,  that 
we  are  in  need  of  new  talent  to  meet 
new  and  still  greater  challenges  in: 

APPLIED     RESEARCH    AND 
ANALYSIS 

Operations  Research  —  Operations 
Analysis  —  Systems  Analysis  —  Applied 
Mathematics  —  Mathematical  Analysis 
—  Statistical  Analysis —  Environmental 
Analysis  —  Communication  Studies  — 
Technical  Program  Planning  —  Reliabil- 
ity —  Computer  Applications. 

PRODUCT    DESIGN   AND 
DEVELOPMENT 

Electronic  and  Mechanical  Product  De- 
velopment—  Industrial  Design  —  Com- 
mercial Service  Products  and  Equip- 
ment. 

CHEMICAL    TESTING    AND 
DEVELOPMENT 

Problem  Solving  in  Chemistry — Bac- 
teriology—  Toxicology  —  Pilot  Plant  De- 


sign and  Development — Chemical  Mar- 
keting Research  —  Synthetic  Resins  — 
Protective  Coatings  —  Detergents  —  Or- 
ganic Synthesis  —  Physical  Testing  — 
Chemical  Analysis — Food  Technology — 
Cosmetics — New  Product  Development. 

We  seek  creative  scientists  and  engi- 
neers with  advanced  degrees — individ- 
uals with  a  bent  for  both  the  practical 
and  the  theoretical,  who  can  come  to 
grips  with  projects  which  freely  cross 
disciplinary  boundaries. 

What  do  we  offer  in  return?  A  con- 
stant flow  of  diversified,  intellectually 
stimulating  assignments,  which  you 
may  pursue  individually  and/or  as  a 
member  of  interdependent  teams.  At- 
tractive remuneration  and  broad  career 
benefits  including  encouragement  of 
advanced  study.  A  wholly  professional 
working  environment  combining  the 
best  elements  of  the  industrial  and  the 
academic.  Most  important,  a  future 
limited  only  by  the  bounds  of  your  own 
capabilities.  For  further  information, 
please  send  your  resume  to  Mr.  Robert 
Flint,  Director  of  Professional  Appoint- 
ments. 


BOOZ.  ALLEN   APPLIED  RESEARCH  Inc. 

13S  South   LaSalle  Street.   Chicago.   Illinois  S0603 

New  York  •  Washington  •  Cleveland  •  Chicago  •  Kansas  City  •  Los  Angeles 

An   equal   opportunity  employer  (IVI&F) 
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You'll  do  much  more  than  watch. 


As  a  young  college  grad  joining  Pan  Am's  team  of  range 
professionals  you'll  get  the  best  pad-side  seat  in  the  nation. 
Before  you  know  it,  you'll  be  engineering  the  tracking, 
telemetry,  communications,  data  handling  and  display  sys- 
tems for  many  of  the  nation's  major  space  shots  along  the 
10,000  miles  of  the  Eastern  Test  Range  from  Cape  Ken- 
nedy to  the  Indian  Ocean. 

■Your  job  in  Systems  Engineering,  Operations  Engineering 
or  Engineering  Administration  will  put  you  closer  to  Gemini, 
Apollo,  MOL  and  Voyager  than  you  could  get  anywhere  else 
in  the  aerospace  business. 


You  learn  a  lot  of  tough,  down-to-earth,  highly  imaginative 
hardware  and  systems  engineering  that  is  as  far-out  tech- 
nically as  the  space  action  it  supports.  And  you'll  soon 
find  that  you're  equally  comfortable  with  a  wide  range  of 
specialties  (radar,  telemetry,  electrical,  optics,  command/ 
control,  timing,  hydraulics,  statistics,  infrared,  orbital 
mechanics,  structures,  aeronautics,  instrumentation, com- 
munications, etc.). 

Talk  to  your  Placement  Director.  It  could  be  your  first  step 
to  the  Cape.  Or  write  for  more  information  to  Manager  of 
College  Relations,  Dept.,S05  D. 


«aga  GUIDED  MISSILES 
^^    RANGE  DIVISION 

PAN  AMERICAN  WORLD  AIRWAYS.  INC. 
750  S.  ORLANDO  AVENUE.  COCOA  BEACH,  FLORIDA 
An  Equal  Opportunity  Employer  (M&F) 
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E     D    I   T  O  R 


A  Message  to  Mr.  Borton 

From  the  Editor: 

Back  in  1963  Philip  Martin,  the  University's  only 
Rhodes  scholar  in  over  a  decade,  wrote  in  The  Daily 
lUini  tliat  the  University  has  no  message  to  put 
across  to  its  undergraduates  and  that  there  are  no 
means  by  which  it  could  be  convej'ed  even  if  there 
were  one.  The  College  of  Engineering  is  in  a  some- 
what different  position;  there  is  a  message,  but  it  is 
the  wrong  one. 

The  National  Society  of  Professional  Engineers  with 
its  state  chapters  is  presently  the  only  group  in  the 
technological  community  which  is  actively  trying  to 
put  across  its  particular  point  of  view.  Actually  the 
idea  of  engineering  professionalism  could  be  quite 
beneficial  if  defined  and  presented  properly.  But  all 
too  often  professionalism  and  ethics  are  not  presented 
in  a  manner  which  would  be  likely  to  encourage 
serious  thought. 

The  message  that  engineering  is,  as  Dean  E\'eritt 
likes  to  call  it,  "a  learning  profession"  could  go  a  long 
way  toward  breathing  a  little  life  into  the  College, 
if  some  means  could  be  found  for  presenting  it  to  the 
student  body.  But  an  outlook  which  is  set  forth  in 
codified  banalities  can  have  only  a  negative  influence 
on  the  profession's  intellectual  climate. 

Sfiiart  Umpleby 
Senior,  Mechanical  Engineering 


Let  Us  Be  Practical 

To  the  Editor: 

W'hy  does  Alan  Halpern  feel  the  faculty  at  the 
University  of  Illinois  has  a  monopoly  on  "the  over 
a  cup  of  coffee  education"?  Granted,  there  is  a  lot 
to  be  learned  by  becoming  closely  associated  \\ith 
the  professors  here,  but  then  Alan  Halpern  is  "limiting 
his  number  of  opportunities  for  learning  in  depth." 
\\'hy  does  he  believe  that  one  of  the  primary  purposes 
of  engineering  societies  should  not  be  "snaring  good 
speakers"  and  then  states  that  the  "societies  should 
strive  to  improve  the  quality  and  completeness  of  the 
engineering  education  in  their  respective  fields"?  As 
I  see  it,  speakers  from  industry  are  one  of  the  best,  if 
not  the  best,  ways  to  fill  in  an  engineering  education. 

However,  if  Alan  Halpern  strongly  feels  better 
student-faculty  relationships  would  result  in  stronger 
engineering  societies,  and  give  them  purpose,  then  J 
will  watch  him  lead  one  of  the  engineering  societies 
to  this  worthwhile  goal.  How  he  will  plan  to  do  this 


by  not  showing  interesting  films  or  presenting  good 
speakers  will  be  interesting.  I  wish  him  the  best  of 
luck. 

Bill  O'Brien 

\  ice-Chairman  &  Program  Chairman  of  IEEE 

Senior,  Electrical  Engineering 


A  dirty  feather  duster 

To  the  Editor: 

An  interesting  and  enlightening  way  of  displacing 
student  projects,  class  assignments,  department  infor- 
mation and  new  developments  on  campus  is,  of 
course,  via  the  \arious  display  cases  and  galleries 
found  in  most  of  the  University  buildings.  Students, 
in  spare  moments  and  between  classes,  can  keep  their 
acti\'e  minds  racing  by  toying  with  the  wealth  of 
information  that  belongs  only  to  those  who  amble 
by  these  sentries  of  knowledge  one  or  more  times 
a  day. 

To  run  do\vn  the  list,  the  Mechanical  Engineering 
Building  has  an  extensive  program  of  presentations, 
changed  as  often  as  every  two  or  three  days;  the 
Ceramics  Building  has  glass  cases,  and  though  the 
precious  contents  are  rarely  dusted  and  less  often 
changed,  they  do  exist.  On  forbidden  South  Campus, 
Burrill  Hall  provides  a  diagram  of  the  structure  of  a 
DNA  molecule,  the  Union  boasts  an  art  gallery,  and 
the  library  halls  are  covered  with  paintings,  and  glass 
cases  display  all  kinds  of  books  from  the  planning  of 
the  city  of  Chicago  to  a  book  of  sonnets  by  Milton 
and  annotated  in  his  own  hand.  Even  the  lowly  archi- 
tects manage  to  fill  a  whole  room  of  creative  goodies 
several  times  a  month. 

But  we  think  we'\'e  got  them  all  beat  with  the  new- 
Materials  Research  Building.  Everyone  should  stop 
in  during  the  next  few  weeks  to  see  the  ultimate  in 
imaginative  display.  Following  the  trend  of  simplicity 
in  contemporar\'  art,  the  Materials  Research  Labora- 
tory has  prevented  the  visitor's  gaze  from  being  dis- 
tracted from  that  exotic  terrazzo  floor  by  even  so  much 
as  a  thumbtack  on  the  wall. 

I  thought  they  had  really  outdone  themselves  yester- 
day when  I  looked  down  that  barren  hall  and  spied  a 
fascinating  gizmo  in  one  corner.  Hurrying  toward  it 
I  \\as  not  surprised  to  find  that  the  gadget  was  a  for- 
gotten janitor's  cart  with  a  dirty  feather  duster  sticking 
out  of  the  top. 

Fred  Kahis 

Sophomore,  Aeronautical  Engineering 
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University  of  Rochestet  Library  Tower  as  seen  by  the  famed  pfiotograptrer  Ansel  Adams 


Have  your  cake  and  eat  it 

Suggestion  to  Ch.E.s,  M.E.s,  and  other  engineers: 


The  University  of  Rochester  has  long  com- 
mitted itself  to  the  pursuit  of  academic  excel- 
lence and  long  ago  attained  success  in  that 
quest.  Likewise,  with  a  somewhat  different 
conception  of  higher  educrtion,  has  the  Roch- 
ester Institute  of  Technology  earned  high  re- 
gard. The  two  institutioiis  are  quite  unrelated 
to  each  other  or  to  us,  except  that  their  for- 
tunate presence  in  Rochester  provides  oppor- 
tunity for  those  who  join  us  with  fresh  bac- 
calaureates to  proceed  right  on  course  with  the 
next  formal  stage  of  professional  or  business 
preparation.  In  Kingsport  arrangements  are 
otfered  by  the  University  of  Tennessee  Gradu- 
ate School  and  East  Tennessee  State  Universitv. 


Two  big  factors  make  such  plans  attractive: 

1.  Money.  It  can  be  a  great  comfort  when  supplied  regularly  by  a 
prosperous  firm  well  aware  that  its  fate  depends  on  the  intelligence 
and  devotion  of  the  people  it  can  lure  into  its  fold. 

2.  Direct  personal  invoKemcnt  in  the  realities.  The  realities  en- 
countered in  a  company  that  leans  as  heavily  as  we  do  on  engineer- 
ing, science,  and  scholarship  can  be  nothing  but  helpful  to  one 
whose  moti\ation  toward  education  is  genuine  and  deep. 

Tiiere  is  also  a  rough  side: 

You  have  to  drive  yourself  pretty  hard  when  you  work  and  study 
at  the  same  time.  This  shows  you  up  as  a  candidate  for  tough 

assignments. 


Ask  us  about  the  details  of  our  incentive  plans  for  post-baccalaurcatc  education. 
Eastman  Kodak  Company,   Business  and  Technical   Personnel   Department, 

Rochester,  N.Y.   14650.  An  equa/opportunity  emp/oyer 


Kodak 


SIX  GE  J93  ENGINES  push  USAF  XB-70  to  MACH  3. 


JACK  WADDEY,  Auburn  U.,  1965,  translates 
customer  requirements  into  aircraft  elec- 
trical systems  on  a  Technical  Marketing 
Program  assignment  at  Specialty  Control  Dept. 


PAUL  HENRY  is  assigned  to  design  and  analysis 
of  compressor  components  for  G.E.'s  Large 
Jet  Engine  Dept.  He  holds  a  BSME  from  the 
University  of  Cincinnati,  1964. 


ANDY  O'KEEFE,  Viilanova  U.,  BSEE.  1965,  Manu- 
facturing Training  Program,  works  on  fabrica- 
tions for  large  jet  engines  at  LJED,  Evendale, 
Ohio. 


A  PREVIEW  OF  YOUR  CAREER  AT  GENERAL  ELECTRIC 

Achieving  Thrust  for  Mach  3 


When  the  North  American  Aviation  XB-70  established  a  mile- 
stone by  achieving  Mach  3  flight,  it  was  powered  by  six 
General  Electric  J93  jet  engines.  That  flight  was  the  high 
point  of  two  decades  of  G-E  leadership  in  jet  power  that 
began  when  America's  first  jet  plane  was  flown  in  1942.  In 
addition  to  the  30,000-pound  thrust  J93's,  the  XB-70  carries  a 
unique,  240-kva  electrical  system  that  supplies  all  on-board 
power  needs — designed  by  G-E  engineers.  The  challenge  of 
advanced  flight  propulsion  promises  even  more  opportunity 
at  G.E.  GETF39  engines  will  help  the  new  USAF  C-5A  fly  more 
payload  than  any  other  aircraft  in  the  world;  the  Mach  3 
GE4/J5  is  designed  to  deliver  50,000-pound  thrust  for  a  U.S. 
Supersonic  Transport  (SST).   General    Electric's   involvement 


in  jet  power  since  the  beginning  of  propellerless  flight  has 
made  us  one  of  the  world's  leading  suppliers  of  these  prime 
movers.  This  is  typical  of  the  fast-paced  technical  challenge 
you'll  find  in  any  of  G.E.'s  120  decentralized  product  opera- 
tions. To  define  your  career  interest  at  General  Electric, 
talk  with  your  placement  officer,  or  write  us  now.  Section 
699-16,  Schenectady,  N.Y.  12305.  An  Equal  Opportunity  Em- 
ployer. 
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